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I.—By C. POLGE, B.sc. 
NATIONAL INSTITUTE FOR MEDICAL RESEARCH, 
Mitt Hitt, Lonvon, N.W.7 


I am very glad that the Society for the Study of Animal 
Breeding has organised this Symposium at the present 
time. 

Now, almost a year since Mr. Rowson and I published 
our paper on the —e capacity of frozen bull 
semen (Polge & Rowson, 1952a), a number of other 
people at artificial insemination centres will have had the 
opportunity to work on freezing semen. It is an appro- 
priate time, therefore, to review the position and, in the 
light of our present knowledge, to suggest the most 
promising lines for the continuation of this work. 

In opening the Symposium, I should like first to give a 
brief summary of the work which led up to the develop- 
ment of a successful method for freezing bull semen. 

In 1949, in the Division of Experimental Biology under 
the direction of Dr. A. S. Parkes, F.R.s., at the National 
Institute for Medical Research, we were investigating 
the effects of very low temperatures on the germ cells. 
At this time we made the chance discovery that glycerol 
had the remarkable property of protecting spermatozoa 
against the otherwise fatal effect of freezing and thawing. 
This phenomenon was first demonstrated with fowl semen. 
If undiluted fowl semen or semen in Ringer’s solution 
was frozen at —79°C. in solid carbon dioxide, all the 
spermatozoa were killed. 
ampoule of semen diluted to contain 15% of glycerol was 
immersed in a freezing mixture of solid carbon dioxide 


- and alcohol and subsequently thawed, there was an almost 


complete revival of the spermatozoa (Polge, Smith & 
Parkes, 1949). Later we were able to demonstrate that 
these frozen and thawed spermatozoa were capable of 
fertilising eggs and producing normal chicks (Polge, 
1951). This discovery laid the foundations for the future 
work on freezing spermatozoa for long-term preserva- 
tion. For, if spermatozoa could be frozen to a temperature 
as low as —79°C. without damage, it was reasonable to 
assume that the ageing of the cells at this temperature 
would be very slow. 

When my colleague Dr. Audrey Smith and I turned 
our attention to freezing bull semen, we found that very 
few spermatozoa survived freezing and thawing under 
the conditions which were suitable for fowl semen. It 
became evident, however, that bull spermatozoa were quite 
sensitive to thermal shock even in a range of temperatures 
far below zero. Asa result, we found that if bull semen 
was diluted to contain 10 to 15% glycerol and was frozen 
from 0° to —79°C. over the space of about 45 minutes, a 
large number of the spermatozoa resumed motility when 
the sample was thawed (Smith & Polge, 1950). 

At this point, in 1950, some preliminary experiments 


on the fertilising capacity of frozen bull semen were 
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Insemination Centre. A small number of cows were 
inseminated and one calf was produced by a cow which 
had been inseminated with frozen and thawed semen 
(Stewart, 1951). This solitary calf, however, remained 
as something of a mystery and was clearly a chance 
phenomenon, as no further pregnancies were obtained 
by the methods then in use at Reading and only negative 
results from frozen semen in a large number of cows 
inseminated at Cambridge in 1950. 

It was evident that further work was needed to improve 
the conditions of freezing the semen and that our labora- 
tory investigations should be carried out nearer to the 
source of the semen. In the autumn of 1951, therefore, 
a caravan was converted into a mobile laboratory at Mill 
Hill and taken to Cambridge where our experiments were 
continued as a co-operative venture between the Medical 
and Agricultural Research Councils and the Cambridge 
Cattle Breeding Centre. 

In the earlier experiments at Cambridge, semen was 
diluted at about 28°C. with yolk-citrate buffer containing 
glycerol to give a concentration of glycerol in the semen 
of 15% by volume. It was cooled from room temperature 
to -70°C. over the space of about 20 hours. Out of 21 
cows inseminated with semen frozen by this technique, 
none conceived. On the other hand, the same number 
of cows inseminated with glycerol-containing semen which 
was not frozen gave a pregnancy rate of 76%; a consider- 
ably higher rate than normal. This result indicated that 
glycerol in itself had no harmful effect on fertilising 
capacity, and, in fact, suggested that it might even be 
improving the effectiveness of normal semen (Polge & 
Rowson, 1952a). 

As we continued our work on the conditions of freez- 
ing we found that if the semen was first cooled to 5°C. 
and then diluted with the glycerol-containing medium at the 
same temperature and allowed to equilibrate overnight at 
5°C., the number of spermatozoa which survived subse- 
quent freezing and thawing was increased greatly. There- 
fore we developed the following technique: immediately 
after collection, semen was diluted at 28°C. with a buffer 
made up from equal quantities of egg yolk and 3:92% 
sodium citrate. This was then cooled in the refrigerator 
to 5°C. and later diluted at the same temperature with 
an equal quantity of diluent containing four parts of 392% 
sodium citrate solution and one part of glycerol. This 
gave a concentration of glycerol in the semen of 10% by 
volume. The mixture was left overnight at 5°C. and the 
next day frozen from 5° to —79°C. over the space of 
40 minutes. Cooling was at the rate of about 1° per minute 
between +5° and -15°C. and 3° per minute between 
-15° and -79°C, When ampoules of semen frozen by 
this technique were thawed in a water-bath at +40°C., 
70 to 80% of the spermatozoa resumed motility. Thirty- 
eight cows were then inseminated with semen treated in 
this way. Thirty became pregnant and 24 produced 
normal calves (Polge & Rowson, 1952a, b). This 
work established the fact that bull semen could be pre- 
served successfully at a temperature of -79°C. The 
method of freezing the semen which I have just described 
has been followed with very little variation in all our 
further experiments at Cambridge. I will leave my 
colleague Mr. Rowson to recount the results of these 
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experiments, which include long-term storage of semen 
at -79°C. and insemination of semen frozen at various 
levels of dilution. 

In the work which I have just described there is a 
clear-cut distinction between our first freezing experiments 
in which we obtained no pregnancies and our second 
experiments in which we obtained a very high pregnancy 
rate. The main points in which the technique of the 
second experiment differed from the first were : — 

(1) 10% glycerol was used instead of 15%. 

(2) The glycerol was added to the semen at +5°C. 

instead of at 28°C. 

(3) The semen and glycerol were allowed to stand 

overnight at +5°C. before freezing. 

(4) The semen was frozen at a much faster rate. 

Recently, my colleague Dr. Lovelock and I have been 
investigating some aspects of the method by which gly- 
cerol protects spermatozoa during freezing. The results 
of our experiments throw some light on the importance 
of the points which I have just raised and I shall give 
a brief summary of our findings which will be reported 
more fully elsewhere. 


Tue Errect oF FREEZING BuLL SEMEN IN 
DIFFERENT CONCENTRATIONS OF GLYCEROL 


Semen diluted in yolk-citrate buffer (equal volumes of 
egg yolk and 0:1 M sodium citrate PH 7.4) was cooled to 
+5°C. and further diluted with glycerol in 0'1 M sodium 
citrate to give concentrations of glycerol in the semen 
varying from | to 20% by weight. Samples were frozen 
at a range of temperatures between 0° and -30°C. for 

riods of 10 minutes. They were then thawed and exam- 
ined for motility under the microscope at + 37°C. Within 
the range studied, at all temperatures below zero where the 
semen was frozen, the degree of damage to the sper- 
matozoa was inversely proportional to the concentration 
of glycerol in the semen. Higher concentrations of 
glycerol, therefore, afforded greater protection to the 
spermatozoa during freezing and thawing. There is, how- 
ever, a limit to the amount of glycerol which can be used 
satisfactorily in practice as we found that concentrations 
much above 10% by weight caused a progressive decrease 
in the number of motile spermatozoa before freezing. 
This effect offset the advantages to be gained from using 
higher glycerol concentrations during freezing to —30°C. 
When freezing semen in high glycerol concentrations to 
temperatures below —30°C. it was also found necessary to 
adjust the salt concentration of the diluent. /Unless 
special precautions are taken, therefore, 10% glycerol is 
probably the most satisfactory concentration to use. 


RATE OF FREEZING AND THAWING 


During the experiments in which semen was frozen at 
a range of temperatures between 0° and —30°C. it became 
clear that in any glycerol concentration the greatest 
amount of damage to the spermatozoa occurred at tem- 
peratures between —15° and -20°C. For example, semen 
in 10% glycerol frozen for 10 minutes at — 12°C. revived 
almost completely on thawing. If it was frozen for 10 
minutes at —15°C. about 10% of the spermatozoa were 
killed, and if frozen for 10 minutes at —17° or —20°C. 
30 to 50% of the spermatozoa were killed. By contrast, 
if the semen was frozen:at —25°C. a far greater number 
of spermatozoa revived on thawing and in samples held 
at —30°C. for 10 minutes only about 10% of the sperma- 
tozoa were killed. 

These experiments have a direct bearing on the rate at 
which samples of semen for insemination should be 


frozen. As the critical temperatures appeared to lie 
between —15° and —20°C. we found out how quickly the 
spermatozoa were killed at these temperatures. In 10% 
glycerol spermatozoa were not much affected if they were 
held at — 17°C. for two minutes, but if kept at this temper- 
ature for a longer time their motility on thawing was pro- 
gressively reduced. It is evident, therefore, that if semen 
in 10% glycerol is cooled quickly enough, over the space 
of about two minutes, between — 15° and —25°C., the sper- 
matozoa are carried through the critical temperature range 
fast enough to avoid much damage. If egg yolk is present 
in the medium the spermatozoa do not suffer temperature 
shock by this rate of cooling, and they can then be 
cooled further right down to Foo. with little additional 
harm. Even in concentrations of glycerol as low as 5% 
little damage occurred to spermatozoa in semen which 
was cooled rapidly over the critical temperature range. As 
a general rule, therefore, it can be said that semen should 
be frozen as quickly as possible without exerting thermal 
shock. An optimal and controlled rate of cooling can be 
obtained with the automatic cooler which was described 
by Dr. Lovelock arfll myself in a recent publication (Polge 
& Lovelock, 1952). The same principle applies to thaw- 
ing, and semen samples should not be allowed to stand at 
the critical temperatures for more than a few minutes. 

As far as the method of adding glycerol is concerned, 
revival rates from semen to which glycerol has been added 
at 20°C. and frozen from that temperature have always 
been much lower than in samples which have been 
diluted with glycerol at +5°C. On the other hand, | 
have obtained extremely good revival rates, up to 80% 
of the spermatozoa, from semen which has been diluted 
with glycerol at +5°C. and left to equilibrate at that tem- 
perature for only half an hour before freezing. It 
remains to be seen, however, whether semen frozen in this 
way is capable of fertilisation. 

Another most important point in the technique of 
freezing bull semen for long-term preservation is the 
temperature at which the semen should be stored. | 
have already mentioned that semen frozen in 10% glycerol 
deteriorates quite rapidly between —15° and -20°C. If 
stored at —30° or —40°C. the majority of the sperma- 
tozoa are killed within one day. There is a big improve- 
ment at —50°C. although even at this temperature about 
half the spermatozoa are killed during one week’s storage. 
At -79°C., however, we have been unable to detect any 
noticeable deterioration in the frozen semen samples held 
at this temperature for as long as nine months. In this 
respect, bull semen differs greatly from fowl semen which 
we have found deteriorates quite markedly during nine 
months’ storage at —79°C. It may be significant that the 
bull semen has been kept frozen in the presence of egg 
yolk which may help to preserve the spermatozoa even 
at these very low temperatures. 

In conclusion, I should mention that most of our experi- 
ments on freezing bull semen have been carried out with 
ejaculates either from the two bulls at Mill Hill or from 
eight of the bulls at Cambridge. We have not observed 
any appreciable differences in survival of spermatozoa 
during freezing in the ejaculates from these bulls. On 
the other hand, while visiting a number of other artificial 
insemination centres, we have noticed quite marked varia- 
= in resistance to freezing in the semen from some 
ulls. 

Recently, Lovelock (1953) has shown that damage to 
red blood-cells during freezing may be caused by increases 
in the concentration of salts as water separates from the 
medium as ice. The result of adding glycerol is to act 
as a “salt buffer” which effectively maintains salt con- 
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centrations below a critical level during freezing and 
thawing. If, as it appears, this same principle applies to 
bull spermatozoa, it is hardly surprising that we noticed 
yariations in resistance to freezing in different semen 
samples. Ejaculates from different bulls show a varying 
degree of resistance to the addition of hypertonic salt 
solutions and in the past these variations have been used 
as the basis for a test for semen quality (Milovanov, 
1934). By taking special precautions, however, it is 
unlikely that it would be impossible to freeze any sample 
of bull semen with preservation of the fertilising power. 

I have dealt briefly with some of the technical points 
which have arisen out of our experiments on the fertilising 
capacity of frozen bull semen. Mr. Rowson will now 
give the details of our experiments at Cambridge. 

Acknowledgments.—My best thanks are due to Dr. 
A. S. Parkes, F.R.s., for his interest and advice, and to 
Dr. J. E. Lovelock and Dr. A. U, Smith for their con- 
tinued collaboration. I should also like to thank the 
Veterinary Directors of a number of artificial insemina- 
tion centres who have given me the hospitality of their 
centres on several occasions. I am indebted to the 
Agricultural Research Council for a personal grant while 
undertaking some of this work. 
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IIl.—By L. E. A. ROWSON, m.r.c.v.s. 
CAMBRIDGE AND DistRICT CATTLE BREEDERS, LTD., 
CAMBRIDGE 


The technique of deep-freezing of semen is now so well 
known that there is little point in going into detail. I 
think, therefore, it would be as well to deal with the 
results obtained so far, the difficulties yet to be overcome 
and the possibilities arising from the use of this tech- 
nique. There is, however, just one point regarding 
technique which we have altered from the original, this 
being that the initial cooling time from +5° to — 10°C. 
has been extended to 30 minutes, after which the tem- 
perature is rapidly reduced to —79°C., taking about 20 
minutes. 

Three types of fertility experiments have been con- 
ducted at Cambridge. The first was merely to establish 
whether or not deep frozen semen would fertilise and 
produce normal calves. A low dilution of 1: 4 was 
decided on for this experiment and a total of 38 cows 
were inseminated. Pregnancy diagnosis at six weeks 
indicated that 30 of these were pregnant. Of these 30 
cows, two died during the year and one was sold and 
untraced, leaving 27 to be accounted for. Twenty-four of 
these calved normally, producing 25 normal calves—14 
heifers and 11 bulls—and three aborted. Of the three 
which aborted, one produced triplets at five months. 
Another one had a history of damage—the calf was obtained 
in this case and gave negative bacterial results—and one 
aborted at two months. 


In the second experiment it was decided to investigate 
the possibility of using higher dilutions, and four groups 
of cows were inseminated with semen diluted to 1 : 10, 
1 : 20, 1 : 30 and 1 : 40 before freezing. The cows were 
all examined for pregnancy and gave the following 


results : — 

: 10 50% pregnant (12 cows) 
: 20 636% pregnant (11 cows) 
: 30 818% pregnant (11 cows) 
: 40... pregnant (11 cows) 

More recently inseminations at 1 : 100 dilution have 
been carried out, and judged by non-returns so far, results 
are going to be satisfactory: 

In the third experiment it was decided to investigate 
the fertilising capacity of semen diluted 1 : 4 and stored 
over a period of up to one year. ‘The results to date 
indicate that on the small number of cows inseminated, 
there is no fall off in fertilising capacity up to 10 months. 

Results are as follows :— 


Age of semen Number of cows 


1 
1 
1 


Conception rate 


Per cent. 
Oo— 4 16 63 
4— 8 16 69 
8 — 12 16 81 
12 — 16 16 63 
16 — 20 16 50 
20 — 24 16 81 
24 — 28 16 56 
28 — 32 16 69 
32 — 36 16 69 
36 — 40 16 75 


This is an encouraging side of the picture, but there 
are certain problems still to be overcome. At least 20% 
of the sperms are still being killed off during the freezing 
and thawing out process and the reason for this is not 
fully understood. It is suggested that as the water 
freezes out of the mixture the salts become highly con- 
centrated and destroy many sperms. If this is so, then 
there would be a danger point between — 12° and — 20°C. 
during the freezing process and also during thawing out, 
and the quicker this range of temperatures could be 
passed through the better. In addition, it is known that 
the semen of some bulls will survive freezing more readily 
than others. We have also noticed that rather thin semen 
with a low sperm count but where the spermatozoa are 
active will freeze much more satisfactorily than high 
density samples. ‘The reason for this is again not known, 

Although, on paper, the argument of increased concen- 
tration during the freezing out process would appear to 
be the obvious reason for some degree of mortality 
among the sperms, it is doubtful if this is the whole 
story; because were the salt effect wholly responsible, 
there should be a considerable difference in mortality 
according to whether the frozen material is thawed out 
quickly or slowly. There is a natural tendency to measure 
the resultant activity by microscopic examination but the 
human element creeps into the matter here and it is 
virtually impossible to give a definite answer. We have 
therefore made comparisons of individual frozen samples 
by thawing out in various ways, and then by using the 
nigrosin eosin live dead sperm staining technique, count- 
ing the percentage of dead sperms in a total of 50 fields 
per test with a total of more than 500 sperms. 

I realise that there may be some criticism of this 
method owing to the fact that with diluted and glycerolised 
sperm it is rather more difficult to distinguish the stained 
from the non-stained, but by allowing a longer staining 
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period the distinction becomes clearer, although it is almost 
impossible to obtain a perfectly even smear from such 
preparations. 

The first test consisted of thawing in boiling water, the 
second in water at 40°C. and the third in water at 5°C. 
On the tests carried out so far we have been unable, by 
the techniques used, to demonstrate any significant differ- 
ence between the various treatments in the percentage of 
dead sperms obtained. 

A typical example on one sample was: original 71% 
sperms alive; thawing at 100°C. 46%, at 40°C. 50%, and 
at 5°C. 55%. 

Using the same technique a check was recently made on 
a 10-month-old sample of semen, warmed rapidly, and the 
percentage of live sperms was found to be 55. This is 
extremely encouraging as it appears unlikely that there 
has been any great fall off in the number of living sperms 
during such a period of storage. 

Turning to the question of storage of semen at —79°C. 
it has been found that if the liner of an ordinary 1-gallon 
“‘thermos’’ flask is sunk into a large block of expanded 
rubber which acts as an insulator, the sunk flasks are 
extremely efficient as small stores. They will hold about 
100 ampoules of semen, and it is necessary to add only 
about | lb. of solid CO, to the alcohol each day. These 
are being used at Cambridge for sub-centre stores and as 
the ampoules of frozen semen are used up they are 
replaced from stocks held at the main centre. 

The large store at the main centre has a capacity of 
9,000 doses in 1 c.c. ampoules or about 45,000 to 50,000 
doses in 5 c.c. ampoules. It consists of a 100-gallon galvan- 
ised iron water tank heavily insulated with a 6-inch layer of 
expanded rubber. The lower front of the tank is cut 
away and a false bottom built in. The compartment 
below this false bottom is divided into sections, each of 
which is airtight and in which the storage trays con- 
taining the sperm are slid on rails. It is found that a 
ulk of solid CO, is more efficient than a smaller 
bulk which is continually replaced, and it is therefore 
advisable to build up a large stock of CO, in the upper 
section of the tank, and add sufficient additional amounts 
to keep up this bulk. A store of the size described here 
will consume about 150 Ib. of CO, per week, at a cost 
of a little over 40s. 

Turning to the practical application of the technique, 
the first point that comes to mind is, of course, the possi- 
bility of operating a nominated service, and already a 
number of centres are doing this. It will be of ‘interest 
to-day to hear how these schemes have been developing. 

There is also the possibility of making use of the 
storage of semen in this way for progeny testing schemes 
by setting aside “banks” of semen for use after the par- 
ticular bull from which it came is dead. 

The technique should make the international exchange 
of semen a practical possibility and I believe that this is 
a sphere in which we should lose no time. There is an 
undoubted market for semen from British livestock all 
over the world and all of us who operate A.I. centres are 
well aware of the number of enquiries for semen which 
constantly arrive in our post. There is also the point 
that by holding the semen frozen for a time beyond the 
incubation period for foot-and-mouth disease one could 
make quite certain that the animal from which it came 
was unaffected and the semen could be used in a country 
free from this disease. It would appear desirable for a 
small central office to be set up to work in conjunction 
with the Ministry of Agriculture and through which all 
enquiries should pass. It is virtually certain that if it 


were made known abroad that such an export possibility 


existed, there would be a flood of enquiries. There is, 
of course, the vested interest of the pedigree breeder to 
be considered, and the violent opposition which would 
undoubtedly come from certain of the Breed Societies, but 
there is little point in blinding ourselves to the fact that 
unless we do take the bull by the horns, as it were, then 
the Americans certainly will do so, and a great opportunity 
may be lost. We in this country have a tendency—which 
is not always a bad one—of moving forward very slowly. 
I am told that this tendency is exaggerated in Ministerial 
circles. How true this is I cannot say, but it is of course 
essential to know whether any undesirable factors are 
going to crop up in any new process such as we are dis- 
cussing to-day. So far nothing has been found which 
would indicate this. 

There is another aspect of this technique that also needs 
a little thought. If carried to its extreme it would 
theoretically be possible to operate a single central A.I. 
station at which all bulls were kept, and to send out sup- 
plies of frozen semen to all other centres which would 
then become sub-stations. Again in theory it would be 
possible to cover the whole country with a very limited 
number of bulls. All the sub-centres would carry a three 
months’ reserve of semen so that if the main centre was 
knocked out by foot-and-mouth disease, it would not 
interfere with their operations. Such a scheme while 
economically advantageous, might well be genetically 
disastrous and in our present state of knowledge is 
undesirable. 


[1].—By J. STOWER, m.r.c.v.s. 
SoMERSET CATTLE BREEDING CENTRE, 
LANGFORD, SOMERSET 


Our interest in the technical processes involved in the 
storage of semen at low temperatures began when it was 
claimed that the addition of 10% glycerol had ir:proved 
the conception rate (Polge & Rowson, 1952). We began 
an experiment involving 660 first inseminations using the 
split sample technique, one-half of the sample being 
diluted in the normal way with egg-yolk buffer and the 
other containing 10% glycerol in addition. This experi- 
ment showed no improvement in conception rate (70°8% 
without glycerol, 68°5% with 10% glycerol) but it did 
establish that the addition of glycerol was not harmful 
and did not reduce the conception rate significantly. 

The method of freezing semen in use at Cambridge was 
then adopted with the help and advice of Rowson, whose 
assistance was very much appreciated and generously 
given. Experiments were started at Langford in April, 
1952, in an attempt to develop this technique to enable 
semen to be stored at -79°C. as described by Polge & 
Rowson (1952), and eventually to use it in the field with 
satisfactory results. The technique adopted throughout 


‘for the dilution, cooling and storage of semen has fol- 


lowed that originally described. 

Immediately after collection semen is diluted to half 
final dilution with 50% yolk-citrate buffer at 30°C. and 
after standing at room temperature for 10 to 15 minutes is 
placed in a refrigerator at 5°C. After five to six hours an 
equal volume of 20% glycerol in citrate buffer is added 
gradually over a period of 15 minutes and the whole left at 
5°C. for a further 20 hours. The semen is then placed 
in a water bath at 5°C. and 1°5 c.c. portions are trans- 
ferred to glass ampoules, also at 5°C. The ampoules are 
then sealed and the semen frozen slowly to -79°C. As 
the importance of the cooling rate to -79°C. was not fully 
realised at first, the time taken to cool the semen was 
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longer than the 45 minutes recommended in the original 
paper of Polge & Rowson. Semen was cooled, by the 
addition of solid CO, to a “thermos” jar containing 
alcohol, at approximately 1°C. per minute from +5° to 
-55°C., after which the flask was filled with solid CO, 
and the temperature allowed to drop more rapidly, the 
whole cooling operation taking 65 to 75 minutes. 

Initially semen was thawed in a water bath at 40°C. 
Revival rates, however, were poor and varied considerably 
from bull to bull. Where recovery rates were satisfac- 
tory a limited number of inseminations was carried out 
using semen thawed in the laboratory by this method. 
Semen of a final dilution of 1 : 3, varying in age from 2 to 
28 days, was used to inseminate 34 animals and a conception 
rate of 61°8% at three months was obtained, but it is prob- 
abie that this relatively satisfactory figure was due to the low 
dilution used, when there were more than the minimum 
number of live sperms for conception to occur although 
the percentage recovery rate was not high. Later it was 
observed that semen thawed at room temperature (taking 
approximately 20 minutes) showed a much higher degree 
) motility with a 60 to 75% sperm revival. There was far 
less variation between different batches of semen, and 
sperms showed less evidence of temperature shock, such 
as circular and backward movement and twisted tails. 

A further series of inseminations was then carried out 
at this stage when a more consistent and satisfactory 
recovery rate was being obtained. A standard final dilu- 
tion of 1:10 was adopted and a standard freezing time 
of 1°C. per minute from 5° to —55°C., i.e., 60 minutes’ 
cooling time. 

Semen was not specially chosen for quality, but con- 
sisted of any excess to normal requirements. All samples 
were thawed at room temperature in the laboratory and 
were examined before use. Recovery rate was good, and 
no deterioration was observed after two months’ storage. 

When semen was used in the field for insemination, it 
was packed in “thermos” jars with ice in the normal way. 
Its age varied from 7 to 14 days and itwas used within eight 
hours of thawing. It still showed good motility on return 
from the field, and on examination 24 hours after thawing 
One hundred and ten 
inseminations were carried out in this group, giving a con- 
ception rate at one month of 75% and at two months of 
67°3%. 

In the temperature curve published by Polge & Love- 
lock the temperature range of — 15° to —25°C., stated to 
be a critical phase, is passed through in two to three minutes, 
and the time for the range — 25° to —60°C. is 10 minutes, 
whereas in the method followed here the time taken to 
teduce the temperature from —15° to —25°C. was 10 
minutes and from —25° to — 60°C. 35 minutes. 

Using this method of rapid freezing and rapid thawing, 
extremely variable recovery rates were obtained. Out of 
several batches of equally good semen from different bulls 
frozen at the same time, a wide range of recovery rates 
varying from excellent to very poor was obtained. Fur- 
thermore, those batches of semen having a poor revival 
tate showed little improvement with slow thawing. 

A series of comparative tests was then carried out. 
Samples were split and frozen by what one may call the 
rapid and slow methods of freezing. 

It was noted that semen which showed good revival by 
the slow method of freezing and thawing would show poor 
revival using the rapid method, and also that in semen 
giving apparently good revival by both methods, with the 
slow method spermatozoa showed less evidence of shock, 


a higher percentage of them revealing progressive forward 
motion. 

It appears, therefore, that there is some cross relation- 
ship between the relative rates of freezing and thawing 
and the revival rate, and it is our experience that the 
slower freezing method with the slow thawing at room 
temperature gives the more consistent results. 

REFERENCES 


Potce, C., & Rowson, L. E. A. (1952). Nature, Lond. 169. 626, 
& Lovetock, J. E. (1952). Vet. Rec. 64. 396. 


IV.—By A. F. HOLT, B.sc. (AGRIC.), M.R.C.V.S. 
DarTINGTON CaTTLE BREEDING CENTRE, 
Totnes, DEVON 


The technique was started in June, 1952, using a wire 
basket containing ampoules suspended in spirit which 
was cooled by manual addition of solid CO,. Poor results 
were obtained and, after many variations without improve- 
ment, Polge was asked to help. It was then found that 
citrate buffer solution gave very much better results than 
citrate-sulphonamide buffer. In addition, the use of the 
polythene beaker method for cooling further improved 
revival rate and this method is now used as routine. 

As recommended by Polge & Rowson, semen was 
glycerolised after six hours’ ‘storage at 5°C.; the addition 
of glycerol was done fairly quickly, about one-third being 
added to the semen which was then tipped back and 
forward to mix. This was repeated twice more so that 
the whole of the glycerol was added to the semen in a 
matter of about a minute. Freezing was carried out 24 
hours after addition of glycerol. It was found that up to 
24 hours, the longer the time between glycerol addition 
and freezing, the better the revival rate. In a split-sample 
trial glycerol was added at room temperature half an hour 
after collection of the semen. A control was used as 
comparison and this was glycerolised after six hours in 
the refrigerator. This was repeated three times and on 
each occasion revival was equally good in each sample. 
It does not therefore appear necessary to wait for six 
hours after collection before glycerolisation can be done. 

A trial was run, again on a split-sample basis, to see 
the effect of reducing the final concentration of glycerol 
in the semen from 10 to 5%. Appreciably poorer 
— was obtained with the 5% glycerol than with the 
10%. 

One of the surprising facts to be found was that, in 
general, dense samples’ gave a poorer revival rate after 
freezing than samples with low counts; in fact, samples 
which one would rate as first-class quality often did not 
freeze well, whereas those rated as poor samples froze 
much better than expected. 

One of the problems encountered has been that of 
transporting frozen semen by post and rail. This was 
done by inserting ampoules in a vacuum flask filled with 
small pieces of solid CO,. This evaporated fairly quickly 
with the result that the contents of the flask could shake 
about, and this led to breaking of the flasks. A satis- 
factory method of transport has yet to be developed. 

With regard to conception rate of frozen semen, the 
only figures which I have available up to the present are 
those for December inseminations. In this month 23 
inseminations were done and a conception rate of 74% 
at three weeks was obtained. This is equivalent to 
approximately 64% at three months. 

During the last quarter of 1952 a split-sample trial was 
run to examine the effect of adding 10% glycerol to 
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semen. The glycerol was added after the semen had 
stood for six hours in the refrigerator. The concentration 
of egg yolk in the final mixture was 25%. All the semen 
was used on the day following collection. Three thousand 
two hundred and fifty-five first inseminations were per- 
formed with the control group, giving a conception rate at 
three weeks of 75-8%. Three thousand two hundred and 
eighty-one first inseminations in the glycerolised group gave 
a conception rate of 78°3%, giving a 2.5% conception rate 
in favour of the glycerolised semen. 


V.—By W. BRUCE, B.sc. (EDIN.), M.R.C.V.S. 
MINISTRY OF AGRICULTURE AND FISHERIES READING 
CaTTLE BREEDING CENTRE, READING 


As a result of the work of Polge, Smith & Parkes 
(1949) and Smith & Polge (1950) investigation into the 
use of semen stored at low temperatures was commenced 
at Reading in March, 1950. Although a normal calf was 

roduced as a result of these initial inseminations no 
rther pregnancies could be obtained with deep-frozen 
semen (Stewart, 1951). 

Following publications by Polge & Parkes (1952), 
Polge & Rowson (1952) and Polge & Lovelock (1952), 
this work was resumed at Reading in order to try out 
the new techniques reported by these workers. So far 
this has been concerned mainly with investigating and 
standardising techniques rather than inseminating in the 
field with “frozen semen.” In the present experiments 
only 17 first inseminations have been carried out to date 
with frozen semen. 


PREPARATION OF THE SEMEN FOR FREEZING 


As it was considered that higher dilutions would be 
necessary for routine use it was decided that a dilution 
of 1:20 should be used as standard in the first trials. 
Accordingly, the semen was diluted at 1 : 10 in 50% egg- 
yolk citrate and after four hours in the refrigerator an 
equal volume of 20% glycerol in sodium citrate buffer 
was added. No advantage was found in adding this 
glycerol solution slowly, immediate addition having no 
appreciable effect on the motility or subsequent behaviour 
of the semen. 

On several occasions where semen was diluted imme- 
diately after collection in an egg-yolk citrate buffer already 
containing 10% glycerol it was observed that numbers of 
the spermatozoa were moving actively in reverse. This 
factor can easily be overlooked unless the semen is 
examined closely under the 1/6-inch lens. 

A controlled experiment to determine the effect on 
fertility of 10% glycerol in the 50% egg-yolk citrate 
diluent has given the following preliminary results : — 

Control 50% yolk citrate buffer: 2,640 first 
inseminations gave a four-week conception rate of 82°3%; 
50% yolk citrate buffer with 10% glycerol: 2,627 first 
inseminations gave a four-week conception rate of 81:1%. 

It would appear that the glycerol, while not adversely 
atfecting activity, has not produced the improvement in 
these concentrations that was shown with 15% glycerol 
and 25% yolk as reported by Polge & Rowson (1952). 


EQUILIBRATION WITH GLYCEROL 


It is considered that the storage of the semen after 
addition of glycerol at 5°C. for 20 to 24 hours prior to 
freezing could affect the spermatozoa adversely. Accord- 
ingly, a series of freezings was made after various 
periods of storage with glycerol. On thawing the motilities 
showed a progressive improvement up to six hours, the 


motilities of samples stored longer being similar to those 
obtained after six hours’ storage. 

It may therefore be possible to complete the freezing 
process on the day of collection, provided the semen js 
obtained early in the morning. 


EVALUATION OF SEMEN QUALITY 


The degree of recovery of thawed samples was assessed 
by estimating the number of progressively motile sper- 
matozoa seen on microscopic examination of a wet film 
viewed on a warm stage. Comparison was made with 
unfrozen control semen and with other bulls’ semen frozen 
in the same batch. Vital staining with nigrosin eosin as 
described by Hancock (1951) for undiluted semen did not 
give satisfactory assessment due to the occurrence of 

rtially stained forms making differentiation difficult. 
This effect is possibly due to the presence of the egg volk 
or of glycerol in the diluting fluid. Mr. Rowson’s sug- 
gestion of longer staining times will certainly be tried. 


AMPOULES 


The use of standard ampoules was discontinued because 
of the difficulty of supply. Bacteriological rimless test 
tubes, 3 inches by 3 inch, are being used instead and these 
have proved most satisfactory. 

The ampoules are identified by marking with glass ink 
and it has been found advantageous to flame the lettering 
as this prevents the alcohol in the freezing mixture 
removing it. Ampoules are now cut with a glass tube 
— prior to filling in order to facilitate opening on the 

arm. 

Another practical point is that thawing in tap water 
instead of water at blood heat does not appear to affect 
adversely the recovery rate of the semen. 


FREEZING 


The method of controlling the cooling rate by con- 
tinuous manual addition of solid CO, to a ‘‘thermos’’ jar of 
alcohol holding the ampoules appeared to be too 1zborious 
and uncertain for regular use. 

That employing a polythene beaker described by Polge 
& Lovelock (1952) was used as the standard method of 
freezing. 

Both 1-gallon and 3-gallon ‘‘thermos’’ jars were used as 
outer containers, industrial spirit being used with the 
solid carbon dioxide; very constant temperatures were 
obtained. 

The cooling rates were slower than those obtained by 
Polge & Lovelock, being approximately 1°C. per minute 
over the range 0° to —50°C. This may have been due 
to a slightly smaller internal metal beaker (65 cm. 
diameter). | However, the cooling curves have been 
remarkably constant. 

Quite good recovery rates were obtained with this 
method. The greatest disadvantage is that only 35 to 40 
ampoules can be frozen at one time. However, it is 
better for routine use than the first method mentioned. 
Once set up and provided with sufficient CO, in the outer 
bath, little attention is necessary. 


Dry FREEZE 


Polge (private communication) suggested that quite 
good recovery rates could be secured by placing ampoules 
in a metal can in the CO, storage box and letting the cold 
air alone gradually cool them. No storage box was then 
available but ampoules were placed direct from the 


refrigerator at 5°C. into roughly powdered solid CO, i 
“‘thermos’’ flasks and covered with more powdered CO, . 
This method of freezing was found to give motility rating 
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on thawing very similar to that shown by samples of the 
same semen frozen by the polythene beaker method. 
This method has the advantage of great simplicity, while 
the quantity of semen which can be handled is unlimited. 
It is hoped to use samples frozen by both these methods 
in field fertility trials in the near future. 


REFERENCES 
Hancock, J. L. (1951). Nature, Lond. 167. 323-4, 
Porce, C., & Lovetock, J. E. (1952). Vet. Rec. 64. 397. 
—— & Parkes, A. S. (1952). Anim. Breeding Abs. 20. 1. 
—— & Rowson, L. E. A. (1952). Nature, Lond. 169. 626. 
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VI.—By J. M. SWANNEY, M.R.C.V.S., D.V.S.M. 
Scottish M.M.B. CatrLe BREEDING CENTRE, 
INCHINNAN, RENFREW 


Before dealing with the subject under discussion, it 
may be an advantage to outline briefly the various 
methods of freezing which we have used at Southbar. 

The first method is the addition of CO, to alcohol in a 
“thermos’’ flask. 

The second is the polythene beaker method. 

The third is the use of a special type refrigerator. This 
is a machine designed specifically to give rapid and con- 
trolled cooling, having a cylindrical cabinet 5 inches in 
diameter and 9} inches deep. The rate of cooling may be 
controlled by a valve. This machine cools to approxi- 
mately -30°C. ; thereafter cooling is done by addition of 
CO,. Jt is necessary to have a stirrer in the alcohol as 
there is a difference of 10°C. from top to bottom of the 
liquid. 

STORAGE CABINET 

The storage cabinet in use consists of a galvanised tin 
box having three compartments. The centre compartment, 
measuring 1 foot wide by 1 foot 6 inches long and 1 foot 
3 inches deep, contains alcohol. The outside compartments 
measure 8 inches by 1 foot 6 inches by 1 foot 3 inches deep, 
and are each sufficient to hold two blocks of CO,. Opening 
is from the top by means of three rebated lids, and the 
whole is covered by a further solid lid. Insulation is by 
means of 6 inches of onazote all round. This cabinet runs 
quite economically, needing three blocks per week. 

Several observations may be made regarding the freez- 
ing of semen :— 

(1) If semen is frozen too quickly, it will appear quite 
satisfactory when examined immediately after freezing, 
but will show deterioration after 24 hours’ storage at —79°. 

We have found that semen may be frozen satisfactorily 
at the rate of 2° per minute, down to —-15°C. Thereafter 
the rate may be increased to 4° per minute, taking 
approximately half an hour for the whole operation. If 
this rate is exceeded it has been found that the 
phenomenon described above becomes apparent. 

(2) Semen can be, and usually is, damaged at higher 
temperatures, but this does not become apparent until 
lower temperatures are reached, at least when visual 
assessment methods are being used. In other words, 
semen may still look fairly satisfactory at —30° but will 
be unsatisfactory at —79°, although between those tem- 
peratures no damage is done. 

(3) Work on different methods of freezing semen is 
hampered greatly by the inability to estimate the recovery 
tate accurately. I feel that in judging samples of frozen 


- | semen, recovery rates tend to be placed too high. As far 


as is possible to determine with the microscope, a good 


recovery after freezing is in the region of 30 to 60% motile 
sperm. 

Differential staining techniques are not very reliable, 
although they give some guidance. Endeavours are 
being made to find an objective test. 


COMPARATIVE RESULTS 


By means of splitting semen samples into three parts 
and carrying out freezing simultaneously, by three 
different methods, we find that best recoveries are obtained 
by using the refrigerator. This is followed closely by 
hand freezing in the ‘‘thermos’’ flask. In our hands it has 
not yet been possible to obtain comparative results using 
the polythene beaker; however, we have not carried out 
a large number as some difficulty has been experienced 
in the beaker cracking and allowing alcohol to enter the 
glycerol-water mixture. There can be no doubt that this 
method is the most convenient. 


DiLuTion Rates 


In the trials which will be discussed below, an attempt 
has been made to keep the dilution rates constantly at 1 :10, 
although satisfactory recoveries have been obtained using 
semen diluted to 1 :20. 


INSEMINATION RESULTS 


Our first trials, done on a very small scale, proved 
somewhat disappointing, giving a conception rate of 
somewhere in the region of 25%. 

Work was held up until the completion of the storage 
cabinet, as large amounts of semen had been destroyed 
due to rise in temperature in the ‘‘thermos’’ flasks. 

At the end of November an arrangement was made to 
inseminate approximately 80 cows on one farm, using 
the semen from two bulls. 

In this herd a total of 60 cows have been inseminated, 
with a four-week figure standing at 733%. The result 
of this so far is that of the first 50 cows inseminated, 
26 have been diagnosed pregnant to the first insemination. 
Unfortunately, nearly half of the returns to the first 
insemination were at times other than 18 to 22 days. This 
was due entirely to a careless dairyman. 


VARIATION AMONGST BULLS 


Although it is with a greal deal of trepidation that | 
mention this point, it now appears fairly obvious that, 
with present techniques, the semen from certain bulls 
cannot be frozen satisfactorily. I say ‘‘with trepidation’ | 
as on a previous occasion when it was considered that this 
phenomenon was appearing, to our humiliation Polge 
proceeded to freeze the semen with alarming efficiency ! 
Nevertheless, there is standing at Southbar, one Friesian 
bull whose semen has been frozen on 17 separate occasions 
and on each occasion two or three different methods have 
been employed. It has not yet been possible to obtain a 
recovery rate greater than 10%. 

Incidentally, this bull produces semen which is of good 
appearance under the microscope, stores satisfactorily at 
normal refrigeration temperatures and gives a good con- 
ception rate in the field. 

In conclusion, it can be said we now feel reasonably 
confident that frozen semen showing a recovery rate of 
40% or higher, can give conception rates equivalent to 
normally stored semen. However, there are still too many 
unexplained failures in batches of frozen semen. 

Acknowledgment.—I wish to take this opportunity of 
expressing grateful appreciation to Messrs. Polge & 
Rowson for helpful advice and assistance readily given. 
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J. A. MOSS, M.R.c.v.s. 
Avoncrort CaTTLe Breepers, L1p., 
BroMsGROvVE, Worcs 


The first attempts at deep-freezing semen at Broms- 
grove were made in November, 1950. The method used 
was the same as that being employed at that time by 
Rowson, with the difference that we used phosphate buffer 
whilst he was using citrate. It was found that by slowly 
adding 15% of glycerol to diluted semen and then 
reducing the temperature slowly, over a period of about 16 
hours, to -79°C., a few spermatozoa remained motile 
after thawing out the diluent. No inseminations were 
made with frozen semen during these first experiments. 

Experiments began again in the spring of 1952, this 
time using citrate buffer. Semen was diluted 1 : 4 with 
yolk-citrate diluent containing 50% yolk. After cooling to 
5°C. and storing for about two hours, an equal quantity of 
citrate buffer solution containing 20% gycerol was added 
very slowly. The addition of the glycerol was allowed to 
take up to two hours, adding a few drops at a time. The 
semen, diluted 1 : 8 with yolk citrate containing 25% 
yolk and 10% glycerol, was allowed to stand at 5°C. over- 
night before being frozen. 

Freezing was carried out by placing sealed ampoules of 
the semen into methylated spirit in a vacuum jar which 
was placed in methylated spirit in a larger vacuum jar. 
“Cardice” was added, a little at a time, to the spirit in 
the outer jar thus bringing the temperature of the 
ampoules down slowly. It was found to take 16 to 24 
hours to bring the temperature down to about -70°C. At 
this stage “Cardice” was added to the inner jar to bring 
the temperature to —79°C. 

Using the method described above, motility of 5 to 
50% of sperms was obtained in thawed-out specimens. 
Five inseminations were carried out at this time, all of 
which failed to hold. The method used was to thaw out 
the semen in the laboratory and take it to the farm in a 
flask containing ice. 

Trials have been made continuously since last summer, 
using a modification of the method of freezing described 
last year by Polge & Lovelock (Vet. Rec. 64. 396). The 
apparatus used consists of an insulated metal container in 
which stands a wire basket. Alcohol is put into the metal 
container and its temperature reduced to -79°C. by put- 
ting pieces of “Cardice” between the walls of the con- 
tainer and the wire basket. The ampoules of semen are 
put into spirit at 5°C. in a copper beaker which stands in 
a 20% glycerol solution in an earthenware jar. This jar 
is partially immersed, with caution, in the alcohol inside 
the wire basket. It is found that the rate of temperature 
fall follows a curve similar to that obtained by Polge & 
Lovelock, using a beaker made of polythene. When 
the temperature has fallen below —50°C. the ampoules are 
plunged into alcohol at -79°C. Different methods of add- 
ing the glycerol have been tried, from the dilution of 
raw semen with yolk-citrate buffer containing 10% 
glycerol to the addition of 20% glycerol citrate at half an 
hour and other periods up to 24 hours after initial dilu- 
tion with yolk citrate. It has been found that best results 
are obtained by adding the glycerol at about four hours 
after initial dilution. The addition of the glycerol citrate 
is done fractionally over a period of 15 minutes. 

Semen frozen as described above has been stored in 
an insulated cabinet at —79°C. for up to three months and 
over 100 inseminations have been carried out with frozen 
semen stored for periods varying from one day to two 


months. Of 39 cows inseminated up to the middle oj 
November, 21 (54%) have held. These figures include 14 
inseminations, done with two poor samples, all of which 
failed to hold. 


TRANSPORT 


On three occasions frozen semen has been sent by 
post from Bromsgrove. The method was to embed the 
ampoules in powdered “Cardice” in a 750 c.c. vacuum 
flask, completely filling the flask. The flask was closed 
with a cork bung which had a groove cut in its side to 
allow the escape of carbon dioxide, the bung being held in 
position with rubber bands stretched across its diameter 
and secured by hooks on a metal rim. The flask was 
suspended by two rubber diaphragms in a cardboard car- 
ton. It was found that in this way the ampoules travelled 
safely on two occasions when transit took 24 hours. On 
the third occasion a 48-hour delay in the post allowed al! 
the ice to evaporate, leaving a space in the flask causing 
breakage of the flask by movement of the ampoules during 
handling. 

Semen has been transported to Bromsgrove on 1\ 
occasions, after dilution and the addition of glycerol, 
frozen on arrival and used with satisfactory results in 
all but one case. This seems to be the best way of trans. 
porting semen for nominations. 

Upwards of 60 samples of semen have now been frozen 
and experience gained in the technique has led to the 
establishment of a nominated service at the main centre. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


PAPERS BY VETERINARIANS 


The President of the agricultural section of this year’s meeti 
of the British Association, to be held at Liverpool de Saptenii 
2nd to goth, will be Dr. John Hammond, of Cambridge. Dr 
Hammond will give his presidential address on the applications 
of animal physiology to agriculture and will be followed by Dr. 
Alan Robertson, of the Institute of Animal Genetics, and Professor 
J. E. Nichols, from Aberystwyth, who will both deal with aspects 
of pedigree breeding and herd book registration. Papers on 
preventive medicine among farm livestock will be given by 
members of the veterinary profession as follows: Professor E. G. 
White, of Liverpool University; Mr. J. N. Ritéhie, Chief Veter- 
inary Officer of the Ministry; Mr. J. O. L. King, Lecturer in 
Animal Husbandry at Liverpool University, and Dr. E. L. Taylor, 
Deputy Director of Weybridge. 


* * * * * 


MAIDEN, THE HOMING HORSE 


Instances of the exercise of a strong homing instinct by 
cats and dogs are legion; its ion by horses is rarely evi- 
denced, at least in print, but The Yorkshire Post of August 3rd 
reports ‘‘a real Bank Holiday week-end for Maiden, a 12-year 
old bay bloodstock hunter, and Dinah, a little seven-year-old 
donkey. For they have spent it together in a field at Mr. George 
Butterfield’s Manor Farm, Soothill, Batley. They had never been 
parted for three years, until last week, when Maiden was sold 
to Mr. Ronnie Sadler, of Holmefield Farm, Oulton, for his 11- 
year-old daughter, Janice, to ride. 

““ Maiden, as reported in The Yorkshire Post on Saturday. 
stayed at her new home for only two days. Then, after midnight 
on Friday she jumped the five-barred gate of her field, and trotted 
to her old home about 10 miles away, passing through Oulton, 
Rothwell, Robin Hood, Thorpe and Tingley, and then up the 
Dewsbury road through Woodkirk and back to Dinah. On her 
journey she crossed six major roads, negotiated a couple of 
roundabouts and ignored scores of turnings that might have led 
her astrav. Yet Maiden had been on that road only once before, 
when Janice rode her from Manor Farm to Holmefield Farm.” 

In the good old days, of course, every practitioner lost in a mist 
and miles from home could testify to the wisdom of leaving it 
to the almost uncanny homing instinct of his horse to get him 
there safely. 
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THE XVTH INTERNATIONAL VETERINARY 
CONGRESS 


HE XVth International Congress at Stockholm has 

come and gone and those who were fortunate enough 
to attend it have happy memories of a most enjoyable week 
spent in a delightful city under wonderful weather 
conditions. 

We are still too close to the event to bring into focus 
our views and impressions of an International Veterinary 
Congress as a means of propagating knowledge and further- 
ing international co-operation, but a few prevailing 
impressions seem worth recording. 

The Congress, like other Congresses which have gone 
before it, was packed with good things and there was 
always more to do than could possibly be achieved. This 
is a good fault but it did mean that quite frequently a mem- 
ber had to miss papers which he would like to have heard 
or excursions to places of veterinary interest because his 
presence was required at discussions. The programme 
included over 270 scientific papers and we cannot help 
feeling that this is far too many. In truth, very few of the 
contributed any knowledge which had not 
already been published, but nearly every section was so 
overloaded that proper discussion of papers was not pos- 
sible. Moreover, many of the authors who had put for- 
ward papers were not present to defend their statements. 

We hope that in the period which must elapse before the 
next International Veterinary Congress, the permanent 
committee will give urgent consideration to some 
reorganisation of the arrangements for giving papers. The 
sectional meetings should give an opportunity for experts to 
discuss their mutual problems, and this could possibly be 
achieved better by the arrangement of discussion subjects 


- than the putting forward of a large series of papers. 


One result of the present system is that the published 
copies did not reach the member’s hands until the opening 
day of the Congress. With the best will in the world it was 
manifestly impossible for him to read critically all the 
papers in the sections in which he was interested. We fully 
realise the difficulties of persuading authors to send in their 
papers in good time, but we do feel that a drastic cutting 
of the programme of papers would be to the benefit of 
future Congresses. 

Some of the papers delivered in the plenary sessions 
were of a general character and could have given 
rise to useful exchanges of view, but normally these papers 
are not discussed. 

One of the greatest difficulties for any International Con- 
gress is the question of translations. While these were 
expertly handled in some sections, there was a good deal 
of confusion in others. Translations given seriatim are a 
serious hindrance to debate and at such an important func- 
tion as an International Veterinary Congress it is essential 
that in future translations in the several official languages 
should be available simultaneously through headphones 
to those who require them. This should apply to the 
sectional meetings as well as to plenary sessions. Though 
at first sight this would be costly, the actual expense would 
be very small in relation to the amount of money spent by 
delegates coming from all over the world. 

Despite these minor criticisms, our Swedish hosts are 


to be congratulated and thanked for their marvellous 
organisation of the Congress. They arranged for us the 
most wonderful excursions, both of technical and of social 
interest, and the ladies were not forgotten. Everyone 
received the kindliest of help from the Congress Secre- 
tariat and everything was done to make visitors welcome. 
All will look back on Stockholm as a most vivid and enjoy- 
able experience. 


FLUORINE ENQUIRY: MINISTRY TAKE OVER FARM 


The Staffordshire Evening Sentinel reports that Fenton Manor 
Farm, a 97-acre farm in the heart of Stoke-on-Trent, where the 
cattle were so seriously affected by fluorine poisoning from factory 
chimneys that the owner has left, is to be acquired by the Ministry 
of Agriculture, for investigation and experiments on the whole 
problem. The Sentinel adds: ‘‘This news is contained in a letter 
to Mr. Ellis Smith, M.P. for Stoke-on-Trent South, from Mr. Tom 
Dugdale, Minister of Agriculture, who says he is arranging for a 
survey to be conducted as soon as specialist staff is available. 
.. . It was early this year when Mr. J. R. Godfrey Smith, who 
was then at Fenton Manor Farm, wrote to Mr. Ellis Smith, com- 
plaining that fluorine emissions from nearby factories were having 
a serious effect on his cattle. He said that fluorine deposited on 
the grazing grounds of his farm, rotted the teeth and softened 
the bones of his cattle so that they lost their milk yield and 
became crippled and emaciated. 

“In his letter, Mr. Dugdale writes: ‘There are undoubtedly 
emissions of fluorine in this area (North Staffordshire) and, until 
recently, we have not had specific complaints from farmers, except 
at Fenton Manor Farm. But there is reason to believe that 
fluorine poisoning is, in some degree, occurring on a number of 
farms around Stoke-on-Trent. I am arranging for a survey to 
be conducted as soon as specialist staff is available, and my 
department has taken the definite step of acquiring Fenton Manor 
Farm for investigations and experiments connected with the 
problem of fluorine poisoning.’ 

‘“ Mr. Dugdale says that there is a large number ot possible 
sources of fluorine emissions in the Stoke-on-Trent area, and it 
is not possible to ascribe them to any particular works, which 
makes remedial measures difficult. He says he cannot promise 
any early solution, but he gives an assurance that the Ministry 
is following up all practicable means of mitigating the effect of 
these emissions.”’ 


GRADING-UP BREEDING POLICY CRITICISED 

Addressing a conference of farmers at Sutton Bonington recently, 
Professor H. G. Robinson, Director of the School of Agriculture, 
Nottingham University, said (reports the Farmer & Stock-breeder) 
that the School kad, in one respect, followed the wrong breeding 
policy in grading-up its Dairy Shorthorns. It would have been 
better to build on a foundation of pedigree stock. ©The result 
of 25 years’ work here,’ he said, ‘‘is that we should have achieved 
the results which I would regard as, satisfactory with one-third 
the number of cattle and at approximately one-third the cost 
of the programme, had I laid in the original foundations with 
full pedigree animals. For years I have been telling students 
and farmers that grading-up was the correct policy. But now I 
have to tell you that for us at least—with the materials I started 
with—that was not the right policy. The full pedigree cattle I did 
buy were superior as milkers and, of course, that was what one 
would have expected.”’ 

Prof. Robinson gave details of 546 cows disposed ot trom 1929 
to the end of last year, and revealed that less than 1o per cent., 
namely 51, had been sold as bona fide cows. Of the rest, 56 
went because of udder defects, 170 through low yields, 140 
through breeding difficulties, 51 as casualties, 64 because of 
disease and 20 through old age. 

He said his experience urged him to say ‘‘beware of genetics.”’ 
He was no longer sure that what was ordinarily meant by the 
term ‘‘genetics’’ was properly understood, for it seemed that 
“genetics played a very small part in those herds where top 
results are achieved.’’ 
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- ABSTRACTS 
Association of Enterotoxaemia (Pulpy 
with Other Diseases of Sheep 


Sutton reports the identification of Cl. welchii Type D 
toxin in the intestinal contents of sheep dying from causes 
other than or in addition to enterotoxaemia. A particularly 
interesting combination is reported in the case of “‘ geilsiekte,” 
considered to be due to prussic acid poisoning. The sugges- 
tion is made that the prussic acid in this condition may 
merely precipitate the appearance of enterotoxaemia by 
paralysis of the rumen and small intestine, and that the 
disease “‘ geilsiekte’’ may, in fact, be an enterotoxaemia. 
Cl. welchii Type D toxin is reported present in individual 
cases of Rift valley fever and bluetongue and of trichostrongy- 
losis, the theory being advanced that these various conditions 
might, like the prussic acid, but less obviously so, predis 
sheep to the rapid proliferation and toxin production of the 
Cl. welchiit Type D in the bowel. [Cl. welchii Type D is a 
soil organism and occurs widely in nature. It can be 
regarded as commensal in the alimentary tract of many 
herbivores. The author does not claim that specific entero- 
toxaemia lesions were present in his cases or that entero- 
toxaemia per se, other than as evidenced by the specific toxin, 
was the contributory cause of death. It would appear 
reasonable to suppose that Cl. welchii Type D toxin might 
be present in demonstrable amounts in cases of death other 
than from enterotoxaemia.—Abstractor.} 

W. T. R. 


*The Association of Enterotoxaemia Kidney) with 
Other Diseases of Sheep. Sutton, G. tides) Afr. 
vet. med. Ass. 24. 31-32. 

* * * * 


Built-up Litter and Parasitism of Poultry 


The author conducted three experiments, each lasting 12 
weeks, during a period extending from June of one year to 
May of the next. For the details of these carefully planned 
experiments the paper itself must be consulted. 

For each experiment 10 groups of chickens were used. 
The chickens were 30 days old and those in each group were 
approximately of the same weight. In one experiment the 
birds were divided according to sex as well as weights. 
Details are recorded of the feed given and of the five kinds 
and ages of built-up litter used. This was from nine months 
to five years old and was laid on concrete. The controls 
were kept on fresh shavings or crushed corn cobs, but one 
control pen had a wire floor and one group of contréls was 
kept in a brooder. The same built-up litters were used for 
all three experiments, but each was well stirred up between the 
experiments. 

n each of the experiments the chickens kept on wire 
remained free from nematodes and coccidia, except for 
“some slight evidence of coccidia”’ during the first experi- 
ment. The chicks kept in the brooder remained free el 
nematodes and coccidia in all three experiments. The birds 
in all the groups kept on the different kinds and ages of 
built-up litter, on the other hand, became infected with 
nematodes ard coccidia and some of them died. The nema- 
todes found in the birds were Ascaridia galli, Heterakis gallinae 
and Capillaria retusa. The coccidia found in them were 
Eimeria acervulina, E. maxima and E. tenella. The eggs and 
<= of these species were not destroyed in the built-up 
itter. 

G. L. 


on the Parasitic Ova and 
32. 


Kidney) 


*The Effect of Built-up 


Litter tic 
Koutz, F. R. (1953). Poultry Sci. 


REVIEW 


[A Handbook on Hides and Skins. By I. MANN. (Re- 
vised 1951.) Pp. iv + 103, with 31 illustrations ; two 
plans and one diagram as insets. Published by the Depart- 
ment of Veterinary Services, Colony and Protectorate of 
Kenya. Available from the Government Printer, Nairobi, 
Kenya. Price 3s. 6d.] 


This book was compiled by Dr. Mann, of the Kenya 
Veterinary Services, with the assistance of Dr. French, 
Adviser to the East African Hides, Tanning and Allied 
Trades Bureau, as a guide for officers of the Veterinary 
Department who administer the statutory Hide and Skin 
Trade Ordinance which makes it obligatory for buyers and 
exporters of hides and skin to be licensed and the premises 
used for drying these articles to be registered. This work 
should prove of great value to those engaged in the hide 
industry, not merely in Kenya but elsewhere and especially 
in the tropics. 

Sections are included on those conditions which reduce 
the value of hides and skins and, in this connection, indis- 
criminate branding is by far the most serious ante-mortem 
factor. The importance of limiting the branding marks to 
small areas which do not materially distract from the value 
of the finished hide is given due prominence. Illustrations 
showing branding damage are included—one of which 
shows a beast’s hide so extensively branded that it appears 
to resemble the skin of a zebra. Hot iron branding of the 
“ornamental’’ type is apparently carried out by some 
tribes. Such rites may appeal to the native sense of the 
bizarre but one shudders to think of the brutality which 
is entailed in its application. It is to be hoped that the 
efforts of the Veterinary Department to bring home to the 
native the financial loss he sustains by such practices will 
bear fruit. Another type of hot-iron branding, not limited, 
unfortunately, to Kenya, is that carried out by quacks and 
witch doctors as “treatment” for certain diseased condi- 
tions. The practice of using the knife indiscriminately for 
therapeutic reasons is likewise widespread. We trust that 
such practices will become less common as their deleterious 
effects on the hides are more fully appreciated—thus the 
lessons to be instilled for the production of better hides 
and skins may prove of benefit to the living animal and help 
to dispel some of the irrational ideas and beliefs which 
exist with regard to the treatment of disease. 

Bad flaying is another cause of hide damage. Those who 
are familiar with present-day conditions in this country will 
know that careless and indifferent flaying is by no means 
peculiar to the natives of Africa. The directions simply 
and clearly set out in this handbook might, with advantage, 
be studied by some of our own workers. 

Methods of tanning, and the preparation of hides for 
tanning, together with the storage of hides and their pro- 
tection against those animal pests commonly found in hide 
stores, are explained. 

The Hide and Skin Trade Ordinance, with its various 
schedules and appendices, is reproduced in extenso. 

The Veterinary Department of the Colony and Protec- 
torate is to be congratulated on the production of this lucid 

ide to the elementary principles involved in this trade. 
The work is profusely illustrated with photographic repro- 
ductions and diagrams, the value of which cannot be over- 
stressed since they will undoubtedly appeal to the native 
workers employed in the preparation of hides and skins, 
and to whom their educational value far exceeds that of the 
written word. 
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REPORT 
THE SLAUGHTER OF HORSES 
REPORT OF COMMITTEE OF ENQUIRY* 


On Friday of last week the committee of enquiry into the 
slaughter of horses set up last October under the chair- 
manship of the Duke of Northumberland, published its 
report. The Royal College of Veterinary Surgeons and the 
British Veterinary Association, with its Scottish Branch, 
were amongst the numerous bodies tendering both oral and 
written evidence. 

In England and Wales the slaughter of horses rose from 
15,000 in 1938 to a peak of 76,200 in 1948, and declined to 
55,200 in 1952. The Committee say that unless butcher's 
meat becomes scarce again, the slaughter of horses for 
human consumption may be expected to decline. Evidence 
taken showed that the structure and condition of premises 
used in England and Wales were generally unsuitable for 
the purpose. The feeding and watering of horses awaiting 
slaughter were generally unsatisfactory. 

It is the view of the Committee that the risk of cruelty to 
horses at slaughterhouses lies more in the conditions under 
which the animals are brought to slaughter than from the 
actual methods used. Much of the evidence was based on the 
assumption that horses were aware of impending death, but 
Professor C. W. Ottaway, ‘for the Association for the 
Study of Animal Behaviour, said he could find no evidence 
in scientific literature to substantiate that opinion. The com- 
mittee depart from the view expressed by the Rosebery 
Committee on the slaughter of horses, whose report was 
published in 1950, that the practice should be restricted to 
Government controlled slaughterhousees, holding that the 
quickest way to secure improvement is to strengthen the 
hands of local authorities. 

Concerning sales of forest and moorland ponies, the Com- 
mittee states that the Chief Constables of the areas where 
sales are held said they were satisfied that all reasonable 
steps were taken to prevent cruelty and to ensure proper 


_ feeding and watering of the animals. 


Summary of Recommendations 

The following is a summary of the recommendations made by 
the Committee : — 

(1) That the Food and Drugs Act and other relevant legislation 
dealing with the licensing of slaughterhouses be amended to pro- 
vide that the grant or renewal of a licence to use premises as a 
horse slaughterhouse should be subject to the premises complying 
with minimum standards prescribed in regulations and that the 
Slaughter of Animals Act be amended to afford the Minister of 
Food and the Secretary of State for Scotland powers to make 
regulations prescribing minimum standards of construction and 
equipment for slaughterhouses and lairages (para. 112). 

(2) That section 57 of the Food and Drugs Act, 1938, and the 
corresponding legislation pertaining to London and to Scotland 
be amended to provide for the licensing of premises for the 
slaughter of horses for human consumption and to make illegal 
the slaughter of horses for human consumption at premises! not so 
licensed (para. 113). 

(3) That the law relating to the licensing of slaughterhouses be 
amended to provide for the licensing of lairages used for the con- 
finement of horses awaiting slaughter (para. 114). 

(4) That the grant of a licence for new horse slaughtering pre- 
mises be subject to ministerial confirmation (para. 118). 

(5) That the practice of using enclosed yards or sheds for con- 
fining horses loose be made illegal (para. 121). 

(6) That every slaughterhouse licensed for the slaughter of 
horses should have lairage consisting of stabling with partitions 


*Cmd. 8025. H.MS.O., 1s. 9d. 


and one or more loose-boxes to the satisfaction of the local 
authority (para. 122). 

(7) That regulations prescribe that lairages be proof against the 
weather, being well-lit and ventilated and capable of being 
thoroughly cleaned and be fitted with hay racks and have a con- 
stant supply of wholesome water (para. 123). 

(8) That lairages be so placed or fenced that it is impossible for 
a horse in the lairage to see another being slaughtered and that 
the Slaughter of Animals Act be amended accordingly (para. 124). 

(9) That it be made an offence to slaughter a horse in any place 
where there is another horse or remains of a horse and that new 
horse slaughterhouses be provided with a separate room or bay for 
the slaughter of horses (para. 125). 

(10) That the requirements relating to the construction and 
equipment of slaughterhousees for the effective disposal of blood 
and waste be embodied in regulations and that, as respects horse 
slaughterhouses, the provissions of paragraph 6 of the Second 
Schedule to the Slaughter of Animals Act, 1933, be amended to 
apply without qualification (para. 126). 

(11) That the Slaughter of Animals Acts be amended to require 
that horses be offered wholesome water immediately on arrival at 
‘the lairage or slaughterhouse and that they be watered and fed 
each morning and afternoon while in the lairage except on the 
morning of the day of slaughter (para. 127). 

(12) That regulations shall require that fodder is placed in the 
racks provided (para. 127). 

(13) That the penalty for shooting two or more horses at a 
time or for slaughtering horses bv illegal methods should include 
the automatic revocation of the occupier’s personal licence 
(para. 128). 

(14) That before granting a licence authorising the use of a 
rifle the licensing authority should ascertain how it is to be used 
and be satisfied that the applicant is skilled in the use of a rifle 
(para. 31). 

15. That persons be specifically licensed to slaughter horses and 
to use specified weapons; that such licences be for a period not 
exceeding 12 months and be valid only within the district of the 
licensing authority; that provision be made for the issue of pro- 
bationary licences and full licences (para. 133). 

(16) That a slaughterman’s licence be suspended or revoked if 
the holder has failed to observe the conditions of a licence issued 
by a local authority or is convicted of an offence under the 
Slaughter of Animals Acts, the Transit of Horses Order, or the 
Protection of Animals Act or under any Act or by-law relating 
to the handling, treatment and slaughter cf animals or for any 
other reason, in the opinion of the local authority, ceases to be a 
fit and proper person (para. 134). 

(17) That the Slaughter of Animals Act be amended to empower 
the Ministers concerned to make regulations prescribing the con- 
ditions subject to which licences to slaughter horses may be issued, 
suspended or revoked (para. 135). ; 

(18) That officers of the Ministry of Agriculture and Fisheries be 
given powers of entry and authority to visit horse slaughterhouses 
and lairages for the purpose of consulting the local authority 
officials and advising on the application of the law in relation to 
the prescribed conditions (para. 137). 

(19) That horse slaughterers be required to notify the local 
authority of the district of any place where horses are kept by 
them or on their behalf (para. 139). * 

(20) That horse slaughterers in England and Wales and in Scot- 
land be required to maintain records in respect of each horse 
showing the place from which it came, the date of arrival at the 
lairage or slaughterhouse and the date on which it was slaughtered; 
such records to be available for inspection by any authorised officer 
of a local authority or the central department concerned (para. 
139). 

(21) That horse slaughterers be required to make an annual 
return to the local authority of the number of horses slaughtered 
and of the place at which they were slaughtered (para. 139). 

(22) That the penalties for infringements of the law for the 
prevention of cruelty be revised (para. 140). 

(23) That it be made illegal for anyone to transport a live horse 
to or to accept one at a knacker’s yard and that the Slaughter of 
Animals Act and the Protection of Animals Act be amended 


accordingly (para. 141). 
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SOME IMPRESSIONS OF THE 
XVTH INTERNATIONAL VETERINARY CONGRESS, 
STOCKHOLM, 1953 


As the crowd gathered to board the Tilbury boat train 
on August 6th, St. Pancras Station must never before have 
seen so many veterinary surgeons at one time. They came 
from every quarter and as the nucleus swelled, merriment 
and greetings increased with every new arrival. It was a 
very nappy family party that filled the dining room on the 
Swedish-Lloyd M.S. Pairicia as she sailed down the 
Thames estuary. Life is full of the unexpected, however, 
During the night the ship ran into a sea which, while only 
moderately rough, was disturbed by a swell sufficient to 
lift 7,940-ton Patricia up and down like a cork. Where 
was that happy band of the previous evening when break- 
fast was served to a dozen or so passengers? Why had 
the veterinary party become so unsociable that the 
majority of members did not even appear for another 24 
hours? It was so unlike the usually sociable Congress 
members to meet only in pairs in dressing gowns and with 
faces from which every smile had gone; but all this, 
however, seemed to add to the laughter on the Gothenburg- 
Stockholm train the following day. 

There was a great hub-bub of talking in the entrance of 
the beautiful Concert Hall on the first morning of the Con- 
gress. Many more British visitors who had travelled by 
plane and in other ways gathered to meet friends from all 
over the globe. The international spirit was now rife and 
the jostling crowd had passed from talking to shouting. It 
seemed as if those handshaking groups would never be 
silenced and made into one audience. They were, how- 
ever, and in the Large Hall of exquisite Scandinavian 
architecture they were soon to hear the President of the 
Organising Committee, Mr. Alegren, asking the Swedish 
Minister of Agriculture to declare the Congress open. They 
were also soon to see a conductor’s baton raised before an 
orchestra. If there are any who should wonder if music 
and scientific conference go together, let them be assured 
immediately that the combination is not only a delight but 
is most appropriate. Just before Sir Thomas Dalling 
addressed the crowded plenary session on ‘‘The Veterinary 
Profession—Past, Present and Future’’ the orchestra gave 
a fine performance of Hugo Alfven’s ‘‘Elegy’’ (begone 
cynical clown who criticised this choice). As the audience 
listened to these strains in the lovely setting of the hall, 
there must have been many who were reminded that ‘‘man 
shall not live by bread alone.’’ Following Sir Thomas’s 
excellent paper the audience were again inspired by a 
rendering of the ‘‘Festival Polonaise,’’ by Johan Svendsen. 

Most delegates from this country were disappointed in 
the sectional meeting papers in the afternoons. The 
essayist usually repeated what was already in his paper 
and then the discussion was often difficult because of the 
languages and because the translations were sometimes 
poor. Even at their best the translations were time-con- 
suming. The most refreshing part of these meetings, how- 
ever, was the fact that colleagues from other countries were 
to be seen in the flesh. Here were speakers one had 
“‘known”’ by their writings for a life-time but had never 
met. In conversation later they too proved to be just 
ordinary men who liked gardening and children and carpet 
slippers. There were many papers being delivered at the 
same time in different rooms and buildings. . In fact, there 
were eight sectional meetings and there were approximately 
nine papers read at each section during every afternoon of 
the week. It was natural that members should tend to 


remain with the same section most of the week because it 
was usually dealing with problems relating to their own 


work. There is much to recommend such sectional mect- 
ings on a smaller scale at the British Veterinary Associ- 
ation’s Annual Congress. 

Early in the week a number of_guests, mostly those 
associated with teaching, were invited to the Royal Veter- 
inary College just outside Stockholm and on the shores of 
a beautiful lake. The party divided up according to 
interests and the work of various departments was 
presented by members of the staff. A large section chose 
to visit the obstetrics department under the guidance of 
Professor Lagerléf. The buildings of this department are 
almost as large as the whole buildings of some of the 
British Veterinary Schools. After the tour of the depart- 
ments, tea with Swedish sandwiches was served and then 
Professor Lagerléf persuaded groups of countrymen to 
sing together. Scandinavian, Scots, Dutch, English and 
other groups sang national songs to the strains of a guitar 
until finally the party broke up at a late hour. Thus the 
days passed quickly with these activities and those des- 
cribed elsewhere by other visitors to Sweden. 

The Congress was blessed with a week of glorious 
weather and the city looked most colourful in the sun- 
shine; it was almost too hot at times. Most of Stockholm’s 
streets are lined with high-class shops all laden with 
attractive goods. Alas, however, prices also were high 
and many British visitors felt like the poor relations when 
it came to making purchases or dining out. In spite of 
this there was the usual talk before the main party, on the 
return journey, approached the Customs. There were 
speculations as to whether this or that would be chargeable 
for duty. The profession, however, was paid a compliment 
because all the baggage belonging to the party was passed 
en masse by the Customs without inspection. Or was it 
realised that members of the profession would not be able 
to afford much anyway? cj 


VISIT TO THE ROYAL AGRICULTURAL COLLEGE 
AND NATIONAL ANIMAL EXPERIMENT STATION, 
UPPSALA 


For this visit, on Friday, August 14th, a pleasant one- 
and-a-half-hour trip through gently undulating country- 
side brought us to the Royal Agricultural College. Dr. 
Olof Svanberg welcomed the visitors and briefly described 
the College activities, which entail a heavy teaching and 
research programme. 

Students may proceed to degrees in agronomy, animal 
husbandry economy, agricultural engineering, or general 
agriculture. The research programme, previously domi- 
nated by soil chemistry and soil fertility problems, now 
includes extensive animal investigations. Attention 1s 
being directed to the heritability of economically important 
characteristics in farm animals; the factors influencing milk 
ejection in cows; lethals and other defects in Swedish cattle 
and reproductive physiology of fur animals. k 

After a brief tour of the laboratory and small-animal 
facilities, which were of the usual high Swedish standard, 
refreshments were served in the staff cafeteria. 

The visitors then proceeded to the National Experiment 
Station located a short distance from the College. Here the 
work embraces feeding experiments with cattle, pigs and 
poultry, as well as studies of pasture management and con- 
servation practices. The Station co-operates with the Agricul- 
tural College and the Royal Veterinary College in Stock- 
holm by providing material and facilities for study and 
research. The favourable impression of the Station was 
enhanced during the visit to the poultry section where two 
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charming lady attendants clad in gumboots and a mini- 
mum of other protective clothing were hard at work 
acquiring a splendid sun-tan. 

Before returning to Stockholm the party was conducted 
through Uppsala Cathedral and briefly visited the historic 
Uppsala University above the portals of which is the 
inscription : — 

‘* To think freely is great, 
To think rightly is greater.”’ 
. These sentiments evoked a comment from one member 
of the party. ‘‘ Why, in our country,’’ he muttered, ‘‘we 
believe it’s better to think freely and talk freely - , hice 


NOTES AND NEWS 


Diary of Events 

Sept. 4th.—Meeting of the North Wales Division, B.V.A., at 
Pwllheli (Crown Hotel), 2 p.m. 

Sept. 6th—12th.—Seventy-first Annual General Meeting and 
Congress of the British Veterinary Association, at 
Aberdeen. 

Sept. roth.—Annual General Meeting and Dinner of the Ro 
Dick Alumnus Association at Aberdeen (The 
Northern Hotel), 6.30 for 7 p.m. 

* * * * 


Issue of Congress Handbook and Papers 

During the course of the past two weeks members should 
have received copies of the Aberdeen Congress Handbook, 
and of the papers to be presented. 

Any member who has not received a complete set by 
Monday, August 31st, can obtain one on application to the 
General Secretary, at 36, Gordon Square, or, during the 
period of the Congress, at the office of the General Secre- 
tary in the Music Hall, Aberdeen. 


BRAEMAR HIGHLAND CATHERING 


There are three vacant seats on the bus which is taking 
a party to see the Braemar Games on Thursday, Septem- 
ber 3rd. Any who would like to fill these vacancies are 
asked to contact Mr. P. L. Shanks, B.sc., M.R.C.V.S., North 
of Scotland College of Agriculture, Veterinary Investigation 
Laboratories, Mill of Craibstone, Bucksburn, Aberdeen- 
shire. 

Members are asked to note that there is no reserved seat- 
ing at the Games. : 


Use of Toxic Chemicals in Agriculture 


As has been announced in recent issues, the Ministry of Agri- 
culture and Fisheries has appointed a Working Party on Pre- 
cautionary Measures against Toxic Chemicals used in Agriculture : 
Risks to Wild Life, with the following terms of reference :— 

‘To investigate the possible risks to the natural flora and 
fauna of the countryside from the use in agriculture of toxic 
substances, including the possible harmful effects for agriculture 
and fisheries, and to make recommendations.’’ 

The Ministry has asked the B.V.A. for any information in this 
connection which may be of use to the Working Party and the 
matter was briefly discussed by the Technical Development Com- 
mittee at a recent meeting. As a first step it was decided to 
seek evidence from members through the columns of The Veter- 
inary Record in order that a collated report may be prepared for 
submission to the Ministry at an early date. 

Would any member with experiences to report, kindly do so 
to the General Secretary, B.V.A., 36, Gordon Square, London, 
W.C.1, as early as possible. 


CERTIFICATE OF AGGLUTINATION TEST OR 
VACCINATION AGAINST CONTAGIOUS ABORTION 


Attention is drawn to the above-named form which, having 
been drawn up by the Technical Development Committee and 
approved by Council, B.V.A., was published in The Veterinary 
Record with the announcement that copies could be obtained 
by members from Messrs. H. R. Grubb, Poplar Walk, Croydon, 
Surrey. It was hoped that this form might prove useful to 
members and indeed several orders have been placed. For con- 
venience, however, it has been suggested that a much smaller- 
sized form would be easier for handling and filing. The form, 
therefore, will now be available measuring about 4 inches by 6 
inches instead of the original quarto size. 

* * * * * 
PERSONAL 

Births.—DonaLpb.—On August 21st, 1953, at Ellon Hospital, to 
Margaret, wife of L. G. Donald, B.sc., M.R.c.v.s., 3, Hopetoun 
Court, Bucksburn, a son. 

ForBes.—On August 14th, 1953, at Northallerton Maternity 
Home, to Joan (née Evans), wife of D. A. Forbes, M.R.c.v.s., a 
second son. 

GRIFFITHS.—On August 6th, 1953, at the West Wales Hospital, 
Carmarthen, to Fanod (née Williams), wife of A. V. Griffiths, 
M.R.C.V.S., a daughter—Eiola Ann. 

Warbe.—On August 3rd, 1953, at Battle Hospital, Reading, 
to Phyllis, wite of John D. Warde, M.R.c.v.s., Newbury, a son— 
Andrew James. 


Marriage.—HawksLey—NIcHOLson.—On August 22nd, 1953, at 
Saint John Bosco’s Church, Woodley, Michael Bruce Hawksley, 
B.SC., M.R.C.V.S., youngest son of the late Mr. G. E. Hawksley and 
of Mrs. Hawksley, of Goring-on-Thames, and Elizabeth Nicholson, 
third daughter of the late Mr. F. C. Nicholson and of Mrs. Nichol- 
son, of Woodley. 

Mr. and Mrs. Levie’s Diamond Wedding.—Countless friends in 
the profession and the general community will wish us, in their 
name, to offer most sincere congratulations and good wishes for 
long continuing health and happiness to Mr. Alexander Levie, 
F.R.C.V.S., D.V.S.M., F.R.S.E., and Mrs. Levie, of Overfields, The 
Green, Mickleover, Derby, who, on August 17th, celebrated their 
diamond wedding. Two years after graduating at Edinburgh in 
1887, Mr. Levie married the daughter of his principal, Major 
Thomas Campbell, M.R.c.v.s., of Kirkcudbright, an examiner 
to the Royal College. He went to Derby, via practices he pur- 
chased at Thornhill, Dumfries, and in Nottingham, in 1910 and 
practised there for 32 years. A well-known lecturer on veterinary 
matters at the Midland Agricultural College, Sutton Bonington, 
and for the Derbyshire County Council, Mr. Levie has had exten- 
sive periods of service on Derby Town Council. 

Ministry's Veterinary Field Staff—The Ministry announces 
with regret that Mr. Robert Mackay Davidson, B.sc., M.R.C.V.S., 
Divisional Veterinary Officer, Hamilton, died on Sunday, August 
16th, 1953. 

Mr. R. H. Thoumine, M.R.c.v.s., has joined the permanent staff 
and is stationed at Worcester. : 

Captain P. W. Walker, M.R.c.v.s., Divisional Veterinary Officer, 
London Quarantine Station, retired on August 21st, 1953, and 
Mr. F. J. Hill, M.R.c.v.s., D.v.s.M., Divisional Veterinary Officer 
is now in charge of this quarantine station. 

Mr. H. P. Lightfoot, M.R.c.v.s., Veterinary Officer, Durham, 
has been promoted to “ acting '’ Divisional Veterinary Officer 
and will be temporarily stationed at Head Office. 

* * * 
R.C.V.S. OBITUARY 


Davipson, Robert Mackay, B.Sc. (EDIN.), M.R.C.V.S., Divisional! 
Veterinary Officer, Ministry of Agriculture, 8, Regent Street, 
Hamilton, Lanarks. Graduated Edinburgh July 19th, 1926. Died 
August 16th, 1953. 


* * * * * 
ANTIBIOTICS FOR ANIMAL FEEDING-STUFFS 


As was intimated in our issue of August 15th, from September 
1st the antibiotics, penicillin and aureomycin (the latter in a 
restricted form) can be supplied for use in the food of pigs and 
poultry, subject to certain safeguards. Hitherto the use of these 
antibiotics for feeding to animals has been subject to specific 
prescription by veterinary surgeons. 

The antibiotics will be available in two forms :— 
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(a) As a concentrated or compound feeding-stuff to which the 
antibiotic has been added before sale to the farmer, and 

(b) as a supplement which can be mixed, in accordance with 
directions given on the label, by the farmer who mixes his own 
feeding-stutts. 

Under the Therapeutic Substances (Supply of Antibiotics for 
Agricultural Purposes) Regulations, 1953, the Agricultural Minis- 
ters have power to require that certain information shall be given 
on the labels that must be attached to every container of an 
antibiotic supplement or bag of feeding-stuff containing an added 
antibiotic. Model forms of label have now been approved. These 
give information about the antibiotic and about the storage and 
use of the product. The labels also bear warnings against feeding 
the product to ruminant animals and to stock used for breeding. 
Farmers who wish to test out antibiotics under their own condi- 
tions of feeding and management, either as supplements or as 
additions to compounds and concentrated feeding-stuffs, are 
advised to follow the recommendations of the manufacturers about 
the rate of dosage and manner of use of the particular type of 
product they have purchased. 

Specimens of the forms of label approved have been sent to 
the Associations representing merchants and manufacturers, but 
should any individual manufacturer require information about the 
labels he should get in touch with the appropriate Agricultural 
Department. 


* * * * * 
VALUE OF CRYSTAL VIOLET VACCINE IN CONTROLLING 
SWINE FEVER . 


CoRNISH Fretp Tests Passep witH Fry1nc Cotours ”’ 


The Farmer and Stock-breeder quotes Mr. L. E. Perkins, Divi- 
sional Veterinary Officer, as ‘‘ revealing that outbreaks of swine 
fever in Cornwall this year have proved the effectiveness of the 
Ministry’s crystal violet vaccine.’’ Where pigs had been vacci- 
nated and others had been left unvaccinated on the same premises 
the unvaccinated pigs had developed swine fever, while those 
which had been vaccinated did not. 

“He was asking all farmers to accept this vaccine as the 
answer to controlling swine fever. The Ministry had been run- 
ning field experiments for the last 18 months, but it was only 
during this last outbreak in Cornwall that the vaccine had been 
really tested under severe field conditions. ‘We wanted to see 
how it would stand up before we shouted too loudly about it, 
but now we can say it has come through with flying colours, 
said Mr. Perkins.”’ 

* * * 


ANIMAL HEAI.TH TRUST RESEARCH SCHOLARS 


The Animal Health Trust announces the following awards of 
Wellcome Research Fellowships:— 

Mr. R. B. Holcombe, B.sc., M.R.C.v.S., of Weston-super-Mare. 
Mr. Holcombe was educated at the Weston-super-Mare Grammar 
School for Boys, the Royal Veterinary College and the University 
of London. He has spent some time studying Reproductive 
Physiology and Cattle Medicine at the Royal Veterinary College 
in Stockholm. Mr. Holcombe will work in the Department of 
Obstetrics at the Royal Veterinary College, Stockholm, studying 
the relation between adrenal cortical activity and fertility in the 
bull. 


Miss M Ryle, m.a., of Cambridge, has been awarded a 
Wellcome Fellowship for one year only. She was educated at 
the Perse School for Girls, Cambridge, and Lady Margaret Hall, 
Oxford, and obtained rst Class Honours in Zoology at Oxford. 
Miss Ryle will work at the A.R.C. Poultry Unit. School of 
Agriculture, Cambridge, and will carry out investigations into 
embryonic environment of poultry. 


Evans STUDENTSHIPS 


On the nomination of the respective Universities, the Trust has 
also awarded the following Evans Final Year (Veterinary 
Studentships) to:— 

Mr. Alan Irving Wright, University of Liverpool, Mr. B. L. 
Nestel, Royal Veterinary College, Mr. Charles Dow, University of 
Glasgow, Mr. R. S. Harbord, Veterinary College of Ireland, and 
Miss Marion D. Windsor, Royal (Dick) School of Veterinary 
Studies, Edinburgh. 

These merit awards are made by the Trust to the student at 
each college who has done the best work during his or her first 
four years of study. 


RESEARCH TRAINING SCHOLARSHIPS 


The Trust recently has awarded Research Training Scholarships 
tenable for periods not exceeding three years, to:— 

Mr. K. N. Brown, B.sc. Mr. Brown specialised in parasitology 
at the Imperial College of Science and Technology, University 


of London. He was educated at the Southgate County Grammar 
School and the Imperial College of Science and echnology, 
University of London, and obtained first-class honours in botany. 
This new research training scholarship from the Trust will enable 
him to study the bionomics and behaviour of sheep under experi- 
mental conditions, and-he wil! work at the Department of Path- 
ology, Royal Veterinary College and Hospital. He will also 
study at the Veterinary Laboratories, Weybridge. 

Mr. W. M. Goodchild, M.R.c.v.s. Mr. Goodchild took his 
M.R.C.V.S. in 1952 at the Royal Veterinary College and obtained 
his B.Sc. at Edinburgh University. He was educated at King’s 
College School, Cambridge, Perse School, Cambridge, Merton 
College, Oxford, and Edinburgh University. Mr. Goodchild wil] 
carry out investigations into the anatomy and physiology of the 
excretory system of the fowl and its relation to disease of urinary 
origin or association, and will work in the Department of Veter- 
ina.y Anatomy, University of Bristol. 

Mr. L. F. Taffs. Mr. Tafsis is at present studying at Streatley 
Royal Veterinary College and was educated at Dragon School, 
Oxford, St. Edward’s School, Oxford, and the Royal Veterinary 
College. He obtained a credit in physiology and a distinction in 
biology. Mr. Taffs proposes to study for a degree in zoology. 

Mr. Alexander Mackenzie. Mr. Mackenzie is at present engaged 
in final examinations for his M.R.C.V.S. diploma at Glasgow 
University Veterinary School. He was educated at Perth 
Academy and Glasgow Veterinary School. Mr. Mackenzie pro- 

. poses to undertake research on the ovine lung with special regard 
to parasitic and virus diseases, and will be working at the Glasgow 
University Veterinary Hospital. 

Mr. Charles Hatch, M.R.c.v.s. Mr. Hatch took his M.R.C.V.S. 
in July this year at the Royal College of Veterinary Surgeons 
and was educated at Drogheda Grammar School and the Veter- 
inary College of Ireland. He has received numerous bronze and 
silver medals in parasitology, histology, physiology, chemistry 
and physics, etc. In 1952 the Trust awarded an Evans Final 
Year (Veterinary Studentship) to Mr. Hatch. Mr. Hatch will 
work on parasitology at the Veterinary Laboratory, Wevbridge. 


STAR DOGS 


For the second year in succession The Stay newspaper is organis- 
ing a ‘“‘ Dog Day’”’ at the White City, London, in aid of the 
Animal Health Trust. The afternoon session, which is from 1 p.m. 
to 5.30 p.m., is mainly taken up with a show of pet dogs com- 
prising a large number of classes. Some of the classes are for dogs 
in the charge of child owners, others are for mongrels, and there 
are also a number of more conventional classes for thoroughbred 
dogs and bitches. Prizes to the value of over £100 will be awarded. 

In the evening session, which begins at 7.30 p.m., the attractions 
will include sheep dog trials with entrants from England, Scot- 
land and Wales who will compete for The Star Gold Challenge 
Trophy. In addition, there will be displays of police dog train- 
ing, obedience tests, road safety tests and jumping. The Star's 
‘‘ day ’’ sounds delightful for anyone who can spare a few hours 
to take the family along to the White City on Friday, September 
4th. There are reserved seats available at prices varying between 
3s. 6d. and 7s. 6d., and a large number of unreserved seats at 
1s. 6d. All accommodation is under cover. 

The Star is to be congratulated on again putting on a show 
of this kind for the benefit of a veterinary research organisation. 


* * * 


INTERNATIONAL OFFICE OF EPIZOOTICS 


In a recently issued note the Office International des Epizooties 
says that ‘‘ Considering the considerable decrease in the number 
of foot-and-mouth disease outbreaks in many a European country 
and even the total elimination of the disease in some of them, 
the Direction of the International Office of Epizootics wish once 
again to point out that it would be of great interest in most 
countries if the latest outbreaks of the disease and those which 
might occur later on were eradicated by means of stamping out 
and strict application of sanitary regulations. It is well known 
that this method has been very successful in various countries.’’ 

Swine Fever.—The O.1.E. reminds readers that ‘‘ the removal 
of restrictions in the Yorkshire and West Midlands areas does 
not affect the operation of the Regulation of Movement of Swine 
Order of 1950, which regulates the holding of markets and move- 
ments from markets and pig dealers’ premises. This Order wil! 
remain in force throughout the whole of Great Britain."’ 

Dr. Diesel, Director of the Veterinary Services of South Africa, 
states that the outbreak of swine fever in Africa has now com- 
pletely been brought under control. No further outbreaks have 
occurred. Steps have been taken to prevent the removal of 
domestic pigs from areas adjacent to the Kruger National Pari. 
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except on an authorised veterinary permit. Such veterinary 
permits will only be granted to approved piggeries under the 
supervision of his Department, and upon satisfactory arrange- 
ments being made for the confinement of the pigs, their regular 
and continuous inspection at seven- to 14-day intervals, their 
removal and detention at destination under official supervision 
and their separate slaughter at approved abattoirs. ‘* These 
assurances, together with the prompt and effective action taken 
by this Department, have resulted in the restoration by the 
British Ministry of Agriculture of exportation of all pork products 
from South Africa.”’ 

Myxomatosis in France.—Myxomatosis, which affects wild 
rabbits, is spreading very rapidly in France and thus threatens 
the neighbouring countries. Outbreaks of the disease in domestic 
rabbits have been reported. 

The present epizootic draws its origin from the Eure-et-Loir 
Department, where a landowner wishing to destroy wild rabbits 
on his premises used the infectious myxomatosis virus for the 
purpose. An Order, dated June 27th, 1953, has been made by 
the Ministry of Agriculture Order which introduces myxomatosis 
in the list of notifiable diseases and defines the measures to be 
taken. At present immunisation procedures are carried out on 
a rather large scale, especially on domestic rabbits, by means of 
the virus of fibromatosis. It is too early to appreciate the real 
efficacy of the immunisation. 

Dr. Ramon, the Director of O.I.E., adds: ‘‘ As a supplement 
of information, it should be pointed out that on the basis of 
recent information the myxomatosis virus used to rid Australia 
of wild rabbits has destroyed four-fifths of the rabbits in Eastern 
Australia, with a big resultant increase in primary production 
which could be valued at more than {£A.50,000,000. However, 
according to Sir Macfarlane Burnet, the leading Australian 
authority, strains of the virus have been encountered with lower 
killing power.’’ 

* * * 
R.A.V.C. ONE-DAY EVENT AT MELTON MOWBRAY 


On Saturday last, despite bad weather, a most enjoyable one- 
day equestrian event was held at Melton Mowbray by the Royal 
Army Veterinary Corps Depét. The special correspondent of The 
Times reports that there were 18 starters out of 24 entries, includ- 
ing several newcomers who, although not successful, showed great 
promise, and proceeds: ‘‘ The event was won by Miss Jean Bennett 
with Sandy-Boy, a chestnut who did well in the show jumping 
and obtained the only clear round across country. Sandy-Boy 
was ragged and unco-ordinated in the first part of the dressage 
test, but improved considerably in the later movements. 

‘‘ Major Weldon’s Kilbarry came second, thanks to 31°5 bonus 
marks in the cross-country phase, beating Miss Diana Mason and 
Tramella on the post. Kilbarty lost 10 unnecessary penalties by a 
refusal at a dog-leg combination obstacle in the cross-country 
course. Miss Mason and Tramella did their best dressage perform- 


- ance so far and an excellent cross-country ride, only a sudden 


snap refusal at the ‘ quarry’ robbing them of victory. The 
penalty marks of the three leaders—34°15, 35°5, 36°8—show how 
narrow was the margin.”’ 

* * * * » 


ADDRESSES OF DISEASE-INFECTED PREMISES 
The list given below indicates, first, the county in which are 
situated the premises on which disease has been confirmed, fol- 
lowed by the postal address and date of outbreak. 
ANTHRAX: 
Midlothian.—Whitburgh Mains, Pathhead, Ford (Aug. 21). 
Wilts —Home Farm, Wilton, Salisbury (Aug. 19). 
Yorks.—Goat Hill End Farm, New Hey Road, Slaithwaite, 
Huddersfield (Aug. 18). 


Pest: 

Kent.—Brewood Piggeries, The Woodlands, Pemberyd, Tun- 
bridge Wells (Aug. 19). 

Leics. —Field Head, Markfield (Aug. 18). 

Suffolk.—The Post Office, Great Wratting, 
Recreation Road, Haverhill (Aug. 19). 


Haverhill; 15. 


SWINE FEVER: 

Beds.—Red House Farm, Wilstead (Aug. 20); Old Romerick 
Manor Farm, Henlow, Bedfcrd (Aug. 22). 

Berks.—Calcot Place, Calcot (Aug. 18); Shinfield Court, Three- 
mile Cross, Reading (Aug. 19). 

Ches.—Grasmere, Mill Lane, Hazel Grove, Cheadle; Peacock 
Farm, Hollin Lane, Styal, Wilmslow, Manchester (Aug. 18); Nor- 
man’s Hall Farm, Pott Shrigley, Macclesfield (Aug. 22). 

Cornwall.—Lescudjack Piggeries, Penzance (Aug. 19). 


Essex.—Bishops Hall Allotments, Chelmsford (Aug. 13); Plot 
No. 92, Lodge Lane, Collier Row, Romford; Tankred Road, West 
Tilbury (Aug. 20). 

Fife.—Kingsdale House, Kennoway, Windygates (Aug. 19). 

Herts.—Arnolds Farm, Rabley Heath, Welwyn (Aug. 20). 

Isle of Ely.—Holwood House Farm, Somersham Road, Chatteris 
(Aug. 19). 

Lancs.—Longton Hall 
(Aug. 18). 

Lincs.—Holmes Road, Kirton End, Boston (Aug. 20). 

Norfolk.—The Loke, Erpingham, Norwich (Aug. 22). 

Northants.—Plot No. 8, Weedon Road Allotments, Northamp- 
ton (Aug. 18). 

Salop.—English Frankton, Ellesmere (Aug. 18). 

Somerset.—Hack Mead, Basonbridge, Nr. Highbridge | Aug. 18). 

Suffolk.—The Bull, Hargrave, Bury St. Edmunds; Grove Farm, 
Wilde Street, Beck Row, Bury St. Edmunds (Aug. 20). 

Surrey.—Little Farleigh Green Farm, Chelsham, Croydon 
(Aug. 22). 

Sussex.—Home Farm, Etchingham (Aug. 18); The Piggeries, 
King’s Ride Farm, Alfriston, Polegate (Aug. 20). 

Yorks.—Kinsley Green, Kinsley, Pontefract; Manor Farm, 
Whitwood, Castleford (Aug. 18); Hareville House Kettering, 
Harrogate (Aug. 20). 


Farm, Longton, Leyland. Preston 


UNIVERSITY OF LONDON VETERINARY PRE-CLINICAL 
EXAMINATION 


Following is the Pass List for the University of London (Faculty 
of Medicine) Veterinary Pre-Clinical Examination, Part 1 (for 
Internal Students) :— 

Baldwin, Basil Arthur 
Blackburn, John Trevor 
Bowen, John Meirion 
Cheyne, Ian Alexander 
Churchill, Anthony Edward 
Davidson, William Roy 
Dyson, Peter Travis 

Eaton, Timothy Morley 
Edney, Andrew Thomas Bailey 
Embleton, Gerald Anthony 
Fisher, Betty Margaret 
Gale, Vincent George 

Goni, Musa 

Gray, Douglas Francis 
Griffin, Richard Michael 
Harries, Benjamin Llewelyn 
Holt, Eric Arthur 


Mann, Peter George Hubert 
Martin, Charles Anthony 
Wyndham 
Millett, John Dougias 
Mowbray, Glen Vincent 
MacFarlane 
Pope, David Charles 
Potter, Michael John 
Randlesome, Anthony George 
Charles 
Robinson, John Clowes 
Rodgers, Samuel Edgar 
Rutty, Donald Arthur 
Southerton, Anthony George 
Sykes, Kenneth Chadwick 
Taylor, John Michael 
Thornton, David Alexander 


Jackson, Faith Kennedy 
Jenkerson, Paul Richard Townley, Michael Herbert 
Jones, Willie David Ajderian 


Keizer, Richard 

Knowles, Robert Thomas 
Lacey, David George 
Laurence, Peter Berwick 
Mallows, Bruce Alexander 


(All of the Royal Veterinary College) 


Turnbull, Patrick Alwyn 
Turner, William Trevor 
Weetman, Peter Albert 
Williams, David Penn 


* * * 


UNIVERSITY OF LONDON EXAMINATIONS IN VETERINARY 
SCIENCE 

Following is the Pass List for the Second Examination in Veter- 
inary Science held by the University af London in July, {953:— 

Bedson, Ivan Francis; Bowles, Jeffrey; Derbyshire, John Brian; 
Dier, Basil George Fielden; Gray, John; Hudson, John Roberts; 
Ward, Anthony, and White, Frederick—all of the Royal Veterinary 
College. 


H.M. STATIONERY OFFICE (BELFAST) PUBLICATIONS 

Copies of the undermentioned publications can be purchased 
directly from H.M.S.O. or through any bookseller. Prices in brackets 
include \postage. 


Papers By COMMAND 
Cmd, 314. Ministry of Health and Local Government: Report on 
Health and Local Government Administration in Northern Ireland 
during the year ended December 31st, 1953, 5s. (5s. 24d.). 
Statutory Rules and Orders 1953: Horses (Sea Transport) (N.1.) 
1953, 6d. (74d.). 
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GRANTS FOR STUDY, LECTURING AND RESEARCH IN 
THE UNITED STATES 
The following 1954-55 programmes are announced : — 
1—Stupy GRANTS 
The American Embassy, the English-Speaking Union and the 
United States Educational Commission in the United Kingdom 
announce a programme of grants to enable British graduates to 
attend universities in the United States of America. The grants 
will be tenable for the academic year 1954-55 (September, 1954, 
to June, 1955). 
Types of Grants Available 


United States Government Grants.—A number of grants in 
dollars will be available under the terms of Public Law 402, of 
the 8oth Congress of the United States (the Smith-Mundt Act). 
Each grant will include tuition fees for one academic year and a 
maintenance allowance sufficient for full living expenses. No 
living allowances are provided for dependents of grantees. 

Private Grants.—The Institute of International Education, 
New York, each year assists overseas students to obtain fellow- 
ships offered by American universities. Such fellowships, how- 
ever, are sometimes insufficient to cover both fees and full living 
expenses, in which case the applications will also be considered 
for grants from other sources to supplement the university fellow- 
ships. 

Travel Grants.—A candidate who receives a fellowship in either 
of the above categories may receive a travel grant to cover 
round-trip transportation between his home and his university 
in the United States. The travel grant is administered by the 
United States Educational Commission in the United Kingdom 
under the terms of Public Law 584, of the 79th Congress of the 
United States (the Fulbright Act). No travel expenses are pro- 
vided for dependents of grantees. 

Conditions of Eligibility.—Applicants must (1) be citizens of the 
United Kingdom or Colonies, but citizens of the Commonwealth 
countries should apply to the American Embassy in their own 
country; (2) have a good health record; (3) be under 35 years of 
age; (4) have a Bachelor's degree or its equivalent at the time 
of departure for the United States; (5) have a bona fide academic 
pur and be prepared to spend one academic year in graduate 
study at an American University. 

Forms.—Application forms may be obtained from Mrs. D. R. 
Dalton, B.a., Universities Department, The English-Speaking 
Union, 37, Charles Street, Berkeley Square, London, W.r. All 
persons requesting application forms should indicate that they are 
applying in the Student Category and should include with their 
request a short statement containing the following information: 
name and address (block capitals), field of study, degree (class 
and university), present position. Completed application forms 
should be returned to Mrs. Dalton as soon as possible. No 
application received after November rst, 1953, can be considered. 


II—GRanTS FOR LECTURING AND RESEARCH 


The American Embassy and the United States Educational 
Commission in the United Kingdom announce a programme of 
grants to enable senior British scholars to lecture or carry out 
research at an advanced professional level in universities of the 
United States. 

United States Government Grants.—The grants are made under 
the terms of Public Law 402, of the 80th Congress of the United 
States (the Smith-Mundt Act), and will be paid in dollars. They 
will be tenable during the academic year 1954-55 (September, 
1954, to June, 1955). The minimum period for which application 
will be accepted is three months; the maximum, ten months. 
The monthly stipend will not exceed $270. No living allowances 
will be provided for the dependents of grantees. 

The grants are intended to serve either as full living allowances 
or as supplements to salaries or fellowships from other sources. 
The Embassy and the United States Educational Commission 
reserve the right to judge whether or not an applicant has, from 
salary or fellowship sources, funds sufficient for his needs. 

Grantees will be expected to spend at least two-thirds of the 
period of their grant at one American university. 

Travel Grants.—A recipient of such an award may receive a 
travel grant to cover round-trip transportation between his home 
and his university in the United States. No additional funds will 
be available for internal travel within the United States. _ The 
travel grant is administered by the United States Educational 
Commission in ‘the United Kingdom under the terms of Public 
Law 584, of the 79th Congress of the United States (the Fulbright 
Act). No travel expenses are provided for dependents of grantees. 


Conditions of Eligibility—Applicants must (1) be citizens of 
the United or but citizens of the Common- 


wealth countries should apply to the American Embassy in their 
own country; (2) be in good health; (3) they should have a plan 
for lecturing or research which can be effectively carried out in 
the time they propose to spend in the United States; (4) they are 
expected to arrange their own affiliation with a university in 
the United States. If affiliation has been arranged at the time 
application is made, the applicant should describe the affiliation he 
has established; (5) they will be asked to give evidence of need for 
dollar assistance from United States Government sources. 

Forms.—Application forms may be obtained from The Cultural 
Affairs Officer, Room 302, 41, Grosvenor Square, London, W.1. 
All persons requesting application forms should indicate that they 
are applying in the Lecturing and Research category and should 
include with their request a short statement containing the follow- 
ing information: name and address (block capitals), field of 
specialisation, degrees and universities, present position. Com- 
pleted application forms should be returned as soon as possible 
to the Cultural Affairs Officer. No application received after 
December ist, 1953, can be considered. 

* * * * * 


The Warble Fly and Other Problems of Hide Improvement 

The annual conference of the International Hide and Allied 
Trades Improvement Society (Société Internationale pour 
l’Amélioration des Cuirs et Peaux Bruts) for 1953 was held at 
Lausanne, Switzerland, from June 15th to 17th. The meetings 
took place at the Institut Galli-Valerio, a fine new research insti- 
tute which is also the headquarters of the Cantonal veterinary 
service. Membership of the I.H.A.T.I.S. is now drawn from 
organisa‘ions in Australia, Austria, Belgium, Denmark, England, 
France, Germany, Holland, Ireland, Italy, New Zealand, Portugal, 
Scotland, South Africa, the Sudan, Sweden, Switzerland, and the 
U.S.A., and includes also the Colonial Products Advisory Bureau. 
Delegates from most of these countries were presen‘, and a paper 
was received also from Pakistan. 

The warble fly again featured prominently in the discussions. 
(For a report of the 1952 Conference at Scheveningen, Holland, 
see The Veterinary Record, November 8th, 1952, 64, 720-721). 
It was gratifying to record the awakening of official interest in 
England and Wales and the commencement by the Ministry of 
Agriculture and Fisheries of an attempt to eradicate the warble 
fly from the Isle of Wight, which has some 20,000 cattle distri- 
buted over approximately 400 farms. In the campaign to date 
only Hypoderma lineatum has been recovered. Some preliminary 
dosing trials conducted in England during the winter of 1952/53 
have given surprisingly encouraging results, the cattle treated at 
approximately monthly intervals with an anthelmintic prepara- 
tion being completely free from infestation, whereas control 
animals which had run with them since the commencemen‘ of the 
1952 grazing season have shown individual counts of up to 42 
warbles. 

In Scotland the total percentage of warbled hides during 
1951/52 was 15°39, compared with 19°45 in 1950/51, and 24°56 in 
1949/50. This reduction is regarded as encouraging, but the 
total number of affected hides is still considered high. 

In Western Germany Dr. Liihrs has continued his work, first 
reported at Scheveningen, on the ‘‘ suffocation’’ of larvae. 
Attempts to control the pupae by dusting the pastures, and to 
cause larval destruction in vivo by feeding wild garlic and other 
plants rich in allyl compounds, have both been unsuccessful. The 
regular weekly spraying of cattle with preparations containing 
benzene hexachloride was found to diminish the severity of 
warble fly attack very significantly. Preliminary trials with 
sprays containing DDT had to be abandoned owing to outbreaks 
of foot-and-mouth disease, but early results were nevertheless 
promising. 

In France the control schemes are continuing, and at the Labora- 
toire du Centre de Diagnostic et de Prophylaxie des Services 
Vétérinaires at Lyons interesting observations have been recorded 
during the winters of 1951/52 and 1952/53 on the occurrence of 
larvae in the oesophagus. The observations to date indicate that 
the percentage of lasvae found on the exterior of the oesophagus 
is much higher in October than at the end of winter, and that 
the normal route is by penetration through the muscular coats 
to the submucosa. At the time the larvae first reach the peri- 
oesophageal region they are still only 6 to 8 mm. in length, but 
are definitely second-stage larvae. 

In Switzerland, distinction has to be drawn between treatmen: 
on the plains and in the mountains, the former being far more 
difficult in respect of the likelihood of reinfestation. On mountain 
pastures, however, regular treatment of affected cattle at fort- 
nightly intervals can lead to complete eradication, as has been 
demonstrated in the Dole region. 

In Holland the successful campaign reported a year ago has 
been continued. Thus whereas in 1947 in the province of Utrecht 
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there was an average of 25 warble larvae for every young animal, 
by 1953 the figure had fallen to 1-5 and many herds were com- 
pletely free. At the frontiers of the Netherlands, however, the 
animals have many more larvae than in the rest of the country, 
and a plea has been made to neighbouring countries to adopt 
similar control measures. 

In Belgium it had been hoped to commence a systematic attack 
on the warble fly during 1952, but it has not yet proved possible 
‘9 proceed with this scheme, due primarily to lack of funds. In 
the circumstances the campaign has been confined to the province 
of Luxembourg, and is achieving encouraging results. 

In the U.S.A. preliminary work has shown that warble larvae 
may be destroyed while in the host by injecting the latter with 
aldrin, dieldrin or lindane. Four injections of any of these, com- 
mencing at the time the subcutaneous swellings appear and 
repeated at intervals of 28 days, have proved highly successful 
in trials with vearling cattle. Aldrin and lindane have been 
injected at the rat> of 50 mg., and dieldrin at the rate of 
25 mg. per kg. bodyweight. It is emphasised that much more 
remains to be done before the use of chemical injections can be 
recommended as a practical measure. [The use of this type of 
injection for the possible control of other arthropod parasites has 
already been reported elsewhere. ] 

The conference discussed also the progress of work in Great 
Britain, Western Germany, East Africa and elsewhere on a variety 
of problems related to hide and skin preservation, and heard from 
Dr. Bouvier, Director of the Institut Galli-Valerio, of his researches 
on the ‘‘ South American Warble Fly,”’ i.e., Dermatobia cyano- 
ventris. Dr. Benoit, of Lausanae, presented an interesting account 
of hide damage inflicted by biting-lice, and a variety of mechani- 
cal and other injuries, including those resulting from Demodex 
and from ringworm, were reported. 

It is planned to hold the next International Congress in Scot- 
land in June, 1954. 

A. N. W. 


= 


“EXCERPTA MEDICA ” PUBLISHES A NEW SECTION 
ON CANCER 


For many months the editors of Excerpta Medica, 111, Kalver- 
straat, Amsterdam-C., the International Medical Abstracting Service, 
have been studying the possibility of meeting a growing, world-wide 
demand for an abstract journal covering the field of cancer and its 
related fields. With the aid of grants generously authorised by the 
National Cancer Institute of the Public Health Service and the 
American Cancer Society Inc., it has now become possible to realise 
this aim. 

The publication of this new section—XVI—is further evidence of 
the firm establishment of Excerpta Medica—now in its seventh year 


_of publication—in the field of comprehensive medical abstracting. 


The new cancer section, like the existing fifteen sections, will be 
published monthly. It will contain 700 to 800 pages of informative 
abstracts a year including a monthly index of authors and a 
classified subject and authors index in completion of each yearly 
volume. The subscription rate for Volume I, which will consist of 
six monthly issues from July to December, 1953, is $5 (or the equiv- 
alent in local currency). Volume IT (1954) and succeeding volumes. 
which will consist of 12 monthly issues, will be priced at $10 a year. 


CORRESPONDENCE 
The views expressed im letters addressed to the Editor rep t the > l 
as writer only and their publication does not imply endorsement 


THE USE OF BACTERIA AS A FOOD SUPPLEMENT 


Sir,—Recent researches at these laboratories, concerned with the 
possibility of using bacteria as food for animals, have yielded 
results which appear to have an important bearing on animal 
feeding methods. As full publication of the results will take some 
time, a brief résumé of them is given here. 

The organism used in the investigations was a strain of Bact. 
coli isolated from a case of white scour. It had no special 
characteristics other than a propensity to respond well to the 
growth-promoting effects of aeration and stirring. The culture 
medium used was essentially a solution of ammonium phosphate 
and glucose. The material used in the feeding experiments was 
a dense suspension of killed organisms in tap-water. The vield, 
in terms of protein and bacterial polysaccharide, and calculated as 


N x 6°25, from a five-hour culture, was 0-3 to 04 per cent. 
This material is referred to for convenience as “‘ coliform protein."’ 

Young rats fed on a basal diet of barley meal, bran and cod- 
liver oil remained in good health and gained weight at a moderate 
rate; that is, the diet was a good one, but did not promote 
optimum growth. The addition of fishmeal to this diet improved 
the growth rate and this improvement was sufficient to be demon- 
strated as a statistically significant effect in groups of eight or 
10 young rats, fed over a period of three weeks. It was demon. 
strated repeatedly that an equal effect followed the addition of 
coliform protein to this cereal diet. In these experiments the 
fishmeal and coliform protein were in excess of the amounts 
needed to produce an optimum increase in weight gains, and the 
significance of the results is therefore that the two protein supple- 
ments were qualitatively similar in their content of growth- 
promoting factors. It was not of fundamental importance to 
ascertain the quantity of coliform protein which gave an effect 
comparable to that of a given percentage of a particular batch 
of fishmeal and later experiments were designed therefore to 
determine the relation between the quantity of coliform protein 
fed and the rate of weight increase. It was found that 0-7 per 
cent. of coliform protein induced a significant increase in the 
rate of weight increase in young rats, and that from 1 to 
1°56 per cent. produced an optimum effect, i.¢., percentages of 
coliform protein greater than this did not lead to any further 
improvement in the rate of weight increase. The growth rate 
observed when these optimum quantities of coliform protein were 
fed was equal to that of a control group fed on M.R.C. formula 
rat cubes. The results of some experiments suggested that the 
effect of coliform protein on growth rates of rats was greater if 
1‘o per cent. of fish solubles was included in the diet. This was 
difficult to prove experimentally but evidence was obtained that 
this was the case when very young newly weaned rats were used. 

The formulation of a practical diet for chicks, using Bact. coli 
organisms as the protein supplement, was investigated. The basal 
diet for these experiments consisted of barley meal and bran, with 
0'5 per cent. cod-liver oil, 2 per cent. grass meal and 1 per 
cent. of fish solubles. It was found that the addition of coliform 
protein to this produced greater weight gains, fewer deaths 
and greater uniformity of weight gains within the group, 
than an addition of the same amount of fishmeal protein. 
Chicks of normal vigour could be reared when only o5 
per cent. of coliform protein was added to the basic diet, 
but, as the amount was increased, the rate of weight gain 
increased, reaching an optimum at 4 per cent., when the growth 
rate was from 90 to 100 per cent. of that observed in chicks fed 
on a good commercial chick mash. (The failure to attain roo per 
cent. consistently is assumed to be due to a limiting factor in the 
basal mash, and this is being investigated.) A group of 12 
cockerels reared entirely on the coliform protein diet reached a 
satisfactory marketable weight in 16 weeks and the flesh was 
normal and palatable. 

It was considered probable, in view of the results obtained in rats 
and chicks, that a ration for baby pigs could consist of the basal 
ration used for chicks and 2 per cent. or less of coliform protein. 
Fifteen pigs were removed from their mothers at eight weeks 
old. They were divided into three groups of five, and a group 
was fed on (1) basal ration (2) basal ration and 2 per cent. coli- 
form protein and (3) a commercial ‘‘ sow and weaners ’’ mash. The 
average weight gains in 14 days were 5:2 lb., 7:2 Ib. and 5°6 lb.. 
respectively. The difference of 2-0 lb. between the weight increase 
of the pigs on basic mash and those on basic mash and coliform 
protein was statistically significant (t = 2°626; p = ‘02 to ‘05). 

In the course of these experiments, which involved several 
hundred rats and chicks, there was no evidence of any deleterious 
effects upon the animals. More than 40 separately prepared batches 
of coliform protein were used and no batch was found which did 
not have the effect on weight gains described above. No adverse 
effect on the palatability of the diet was observed, and even 
newly weaned rats and pigs consumed the food without suspicion 
or hesitation. 

No attempt has been made to investigate the biochemical back- 
ground of these results, but as a broad working hypothesis for 
these experiments it was assumed that the material contained 
substantial quantities of some B vitamins, including B,,, that, 
when combined with cereals it gave a favourable combination of 
amino acid groupings and that it supplied nitrogen. 

The probable economic significance of these results is that coli- 
form protein prepared on an industrial scale might replace fish 
meal and meat meal, dried milk and vegetable protein concen 
trates in animal feeding-stuffs. The principles of preparation 
established in this investigation warrant the hope that large-scale 
industrial manufacture would be feasible and commercially attrac- 
tive.—Yours faithfully, R. S. Roprrts, Evans Biological Institute, 
Runcorn, Cheshire. 
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CANINE JAUNDICE 


Sir,—We are desirous of obtaining material from all cases of 
canine jaundice and should be gratetul to all veterinary surgeons 
who would kindly co-operate with us. 

We require pieces of liver (about the size of a shilling) from all 
fatal cases of jaundice, preserved in | per cent. formal saline, to- 
gether with the following particulars regarding the specimen: (1) 
age and breed of dog; (2) duration of illness and a short history 
ot the case; (3) a short description of post-mortem findings. : 

Bottles with formalin saline will be sent immediately upon applica- 
tion by those colleagues who are willing to co-operate with us.— 
Your faithfully, Georce Skutsxi, The Animal Health Trust, 
Canine Research Station, Kennett, Nr. Newmarket, Suffolk. August 
18th, 1953. 

* * * * 
TREATMENT OF RICKETS IN PUPPIES 


Sir,—I am treating a litter of Dobermann Pinscher puppies for 
rickets. These puppies are about four months of age and are 
beginning to show signs of rickets in the carpus. One of the 
puppies, a male, began to outgrow the others at about eight weeks 
old and by 11 weeks old was showing epiphyseal enlargement 
of radius and ulna. I advised the owner to give the animal a 
halibut-liver oil capsule twice daily to supplement the diet. As 
no improvement occurred, I wrote to a well-known firm seeking 
their advice and they seem to think that an excess of cod-liver 
oil was being fed and upsetting general metabolism. Another 
view presented was that excess cod-liver oil and calcium was 
causing the puppy to lay down too much bone. 

At the moment the pups are being treated with a calcium- 
cum-vitamin D, preparation, but are not responding satisfactorily. 

I wonder if anyone can suggest the cause and line of treatment 
to be given for the pups and give an indication as to the correct 
calcium phosphorus ratio needed for a growing dog. 

I may add that the diet of the pups from weaning to six weeks 
of age was as follows : — 

7 a.m.—2 oz. boiled rice with sugar, half-pint of milk and half 
an egg per pup. 

Noon.—Baked brown bread, } Ib. meat (raw horse flesh) one 
to two dessertspoonfuls cod-liver oil, a dessertspoonful of bone 
meal and six ‘‘ Vetzyme ”’ tablets, vlus half a pint of milk. 

Evening.—The noon meal repeated minus the milk. 

Last thing at night.—Half-pint milk. 

There has been a condensation of this diet into two meals a 
day; the horse flesh consumed would be about 10 oz. a day at 
the moment and a few grated vegetables have been added.—Yours 
faithfully, P. Tuomas, 20, Warley Wood Avenue, Luddenfoot, 
Halifax. August 13th, 1953. 

CRUELTY IN NORTH AFRICA 

Sir,—I have read with great interest Major Hamilton Kirk's 
article on cruelty in North Africa. I cannot speak too highly of 
the work of S.P.A.N.A., which is affiliated to the R.S.P.C.A., 
and indeed was started as a result of a promise given at one of 
the Society’s annual general meetings some 30 years ago. No one 
who knows the work that is done by Miss Hosali and her associates 
can ever speak too highly of their devotion and their business- 
like approach to the many problems that face them. It is par- 
ticularly gratifying to the R.S.P.C.A. that a former Chief Secre- 
tary of the Society presided at their first annual general meeting 
some thirty years ago and the present Chief Secretary of the 
R.S.P.C.A. was accorded a,similar honour at their meeting last 
month. 

Major Hamilton Kirk suggests that the R.S.P.C.A. should 
deal with cruelty in Tangier, but I would draw attention to the 
work that has been carried out by another Society in Tangier 
over very many years and to the policy of the R.S.P.C.A., that 
everything possible should be done to avoid the overlapping of 
animal protection work, especially overseas. The R.S.P.C.A. has 
a branch in Nigeria, a vast territory with a large population; it 
also has a branch in Tanganyika. One of the Society’s Inspectors 
is at the present moment in Ethiopia, at the invitation of the 
Ethiopian Government, endeavouring to put animal protection 
work there on a sound footing. Our hands in Africa are very full 
with these activities. I am sure that the veterinary profession 
would not wish the R.S.P.C.A. to interfere in any way with the 
activities of another society in Tangier. Our branches in South 
America, in the Far East and elsewhere are but stepping stones 
which, with the co-operation of the veterinary profession, can 
lead to better animal conditions overseas as well.as ameliorating 
the lot of animals at home. , 

May I congratulate you on publishing this article.-—Yours faith- 
fully, A. W. Moss, Chief Secretary, R.S.P.C.A., Royal Society 
for the Prevention of Cruelty to Animals, 105, Jermyn Street, 
London, S.W.1. August 17th, 1953. 


Major Hamitton Kirk writes: ‘‘ Thank you for affording me 
the opportunity of reading Mr. Moss’s letter on the above subject, 
I have done so with gratification: it is good that interest in the 
matter should be sustained. I hasten, however, to correct what 
appears to be a slight misapprehension on the part of Mr. Moss, 
I did not intend to suggest that the R.S.P.C.A. should in any 
way interfere with the activities of any other society. What | 
did think was that a world-renowned organisation like the 
R.S.P.C.A. could carry great weight in influencing Ministers or 
other high-level authorities to issue instructions to the police that 
‘ wherever a clinic existed for animal treatment’ it would be a 
penal offence for owners with sick or injured animals to fail to 
avail themselves of such service. Friendly conversations at top 
level could accomplish that, I feel sure.”’ 


= * * * * 
SWINE FEVER—REGISTERED VACCINATED HERD 
SCHEME ‘ 


Sir,—Mr. Roger Massey can correct me if I am mistaken, but his 
‘“ Oblivious to their awful doom 
the little victims play.’’ 
has the appearance of a mis-quotation from Thomas Gray’s Ode 
‘* On a Distant Prospect of Eton College.’’ 
The sixth stanza of that m reads :— 
** Alas! regardless of their doom, 
The little victims play! 
No sense have they of ills to come, 
Nor care beyond to-day: 
Yet see, how all around ’em wait 
The ministers of human fate, 
And black Misfortune’s baleful train ! 
Ah, show them where in ambush stand, 
To seize their prey, the murd’rous band! 
Ah, tell them, they are men! ”’ 

Could not Mr. Massey work that stanza into a Prologue or 
Opening Chorus of his projected not-so-comic opera? And the 
final curtain might go down to the last two lines of the same ode 
(though perhaps these hold for Mr. Massey the faintest suspicion 
of a double edge) : 

‘* No more;—where ignorance is bliss, 
’Tis folly to be wise.”’ 
—yYours faithfully, Esmonp Brown, Lan House, Weston Road, 
Bath. August 21st, 1953. 


1950—GREAT BRITAIN 
Outbreaks of Scheduled 


DISEASES OF ANIMALS ACT, 
Summary of Returns of 


(Notifiable) Diseases 
Foot- 
Period * Anthrax and- Fowl Sheep Swine 
mouth Fever 
16:h to July, 
1953 13 42 127 
Correspondi riod 
in 1952 54 22 8 25 
1951... ove 8 5 38 55 
1950 ... 13 2 4 — 8 
Ist January to 3lst 
July, 1953 458 26 661 —_ 1,953 
Corresponding period 
1952 ... 364 459 134 1 604 
1951 ... 275 26 554 4 565 
1950 ... 233 16 100 19 43 


Tuberculosis (Attested Herds) Schemes 
The number of Attested Herds, i.e., herds officially certified as 
free from tuberculosis as at July 31st, 1953, was as follows :— 
ENGLAND WALES SCOTLAND Torat (GREAT BriTAIy) 
51,150 28,249 26,141 105,540 


ADVERTISER'S ANNOUNCEMENT 


“ Unusual Patients.’—Imperial Chemical (Pharmaceuticals) Limited, of Fulshaw 
Hall, Wilmslow, Manchester, have issued, in attractive booklet form, reproductions 
ot the series of ‘‘ Unusual Patients ’’ advertisements which have been appearing 
recently in this j 


Copies are available free on request. 
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